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Influence of the Rail Program 
on Bus Transit in Los Angeles 
Richard Stanger 
Transit Consultant 
Abstract 
In November 1980, voters in Los Angeles County, California, approved Proposition 
A, which stipulated a one-time, three-year rollback of bus fares to 50¢. Afterwards, at 
least 35 percent of the revenues had to be used for rail construction and operation (with 
a stated emphasis on construction). The program moved forward as called for, and by the 
early 1990s the Blue Line to Long Beach was in operation. The subway and an addition-
al light rail line would both open by 1995. 
In the early 1990s, however, opponents of rail began a campaign to discredit the 
program using premature, distorted, and sometimes simply false information about rails 
effectiveness. Embarrassed by construction problems and confused by internal issues, the 
Metropolitan Transit Authority (MTA) found it difficult to defend the new rail system. In 
1994, a suit was filed by the Bus Riders Union, a small group of bus riders. In 1996, even 
though most of the basic assertions of the suit were proven to have been either premature 
or false, the MTA agreed to a settlement it is now trying to live up to. 
In truth, the MTA fully supported the bus system well after falling ridership would 
have called for service cutbacks. The number of buses in service stayed high, the bus-
miles of service dropped far less than ridership, and the number of empty bus seats 
actually rose. The bus system lacked for neither operatingfunds nor subsidies. Even the 
average fare paid by the transit user (in constant 1999 dollars) changed very little 
since the early 1980s. Whatever the reasons for the slide in bus ridership, the rail sys-
tem cannot be blamed. 
The new rail system continues to grow in importance. Less than 10 years after the 
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Blue Line was inaugurated, the two light rail lines, the still incomplete subway, and the 
Los Angeles portion of the regional Metro/ink commuter rail system together carry 11 
percent of all MTA transit riders and 22 percent of its passenger-miles. Rail is also prov-
ing to be faster than the bus option even including a bus-to-rail transfer. And rails oper-
ating cost effectiveness, already better than that of the bus, keeps improving. 
Introduction 
This article evaluates certain arguments used in Los Angeles to couch the 
bus system as a victim of a misguided rail program. It is not to discredit buses. 
The bus system will continue to be the workhorse transit mode in Los Angeles 
and nationwide; no other system provides the needed area coverage within a 
large urbanized area. Two-thirds of its riders rank the bus service as good or 
very good (MTA Service Planning and Research Program Reports), a strong 
indication that it is doing its job well. However, the bus system will never be the 
single solution for transit in Los Angeles. Twice in 10 years (1980 and 1990), 
citizens of Los Angeles agreed and voted funding for a major rail component of 
the transit system. 
Transit in Los Angeles during the Past 20 Years 
Twenty years ago, the first major oil crisis broke with events in Iran. 
Gasoline prices soared to $2.45 (in 1999 dollars), adding to commuters' ongoing 
frustrations with increasing traffic congestion. Proposition A went to the voters 
in November 1980 promising an eventual rail system in specifically-named cor-
ridors to motorists and a three-year, one-shot fare reduction with ongoing fare 
subsidies thereafter to bus riders. To many people's surprise, it passed. The bal-
lot language of Proposition A leaves no doubt it was conceived by its authors and 
put forth as substantially a rail construction measure. The MTA has no choice 
whether or not to build rail transit. In essence, it may be criticized for how it 
builds rail lines, not that it builds them. 
In mid-1982, after a legal challenge, the provisions of the measure were 
begun with implementation of the mandated three-year rollback of transit fares. 
Fares went from $1.43 to 80¢ during this period. (All fares are in 1999 dollars.) 
MTA's I bus ridership, which had been slipping, went up 40 percent. This was a 
phenomenal achievement. Unfortunately, the three-year fare rollback period 
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ended in 1985 in conformance with Proposition A, and the base adult fare rose 
again to $1.25. Bus ridership fell 10 percent immediately, and continued to 
slide year-by-year until 1996 when it bottomed out 8 percent below its 1982 
level. (It has since climbed above that level.) However, the spin-off of many 
Southern California Rapid Transit District (SCRTD) San Gabriel Valley bus 
lines to Foothill Transit and a number of its commuter bus lines to Los Angeles 
Department of Transportation (LAD OT) in the early 1990s caused some of the 
MTA's bus ridership loss. Obviously, the new rail services diverted some other 
bus riders to rail as well. MTA transit ridership in 1998 was 17 percent above 
its 1982 level if one adds back these "lost" riders.2 Non-MTA transit ridership 
in Los Angeles County has grown 23 percent since the early 1980s. 
Although MTA bus ridership kept slipping from 1986 onward, the amount 
of bus service supplied did not. The operating budgets between 1986 and 1990 
averaged 30 percent more (in equivalent dollars) than they had before the roll-
back period. Similarly, the maximum number of buses in service and the annu-
al bus-miles of service stayed at their all-time highs. The needed additional 
subsidies were made available. By the early 1990s, with the generally weak 
southern California economy, this policy simply became financially untenable, 
and the MTA started trimming the oversupply of bus service to reflect the far 
lower demand. 
Meanwhile, the MTA started rail construction in 1985. Construction dol-
lars came from the 35 percent Proposition A allocation earmarked for this 
work. The 22-mile Blue Line between downtown Los Angeles and Long Beach 
opened in 1990, the Red Line subway opened five stations in 1992 and now 
extends through downtown Los Angeles to Hollywood, and the 20-mile grade-
separated Green Line between Norwalk and El Segundo opened in 1995. The 
Southern California Regional Rail Authority (SCRRA), which by law is com-
posed of the transportation agencies of all five counties it serves, opened its 
first lines in 1992 and now operates a six-line, 416-mile system. Because 60 
percent of the service is in Los Angeles County, MTA's share of the operating 
subsidy is also about 60 percent. 3 Rail ridership has gone from nothing in 1990 
to 46 million annual trips nine years later ( 1999). 
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Arguments against Rail 
Over the past decade, critics have levied attacks on Los Angeles 's rail pro-
gram. Early on it was an easy target. In 1996, the Reason Foundation printed its 
Ten Transit Myths: Misperceptions about Rail Transit in Los Angeles and the 
Nation. It used 1993 data to criticize the Los Angeles program and rail, in gen-
eral, nationwide. The report attacked a six-year-old light rail line based on its 
performance through its third year in operation, and a three-year-old subway 
segment based on activity during its first year, and was at the least unfair. But it 
accomplished its goal of confusion and gave the media the controversy it seems 
to need. In 1995, after a fare increase, a small group, presumptuously calling 
itself the Bus Riders Union, filed a suit in federal court alleging the rail system 
harmed the civil rights of the lower income bus commuters. They wanted to turn 
Proposition A into a bus-only measure. Yet, ironically, had Proposition A actu-
ally been a bus-only measure, it almost certainly would have failed. 
The discussion that follows takes six of these anti-rail arguments and eval-
uates them. The basic source of information comes from the Federal Transit 
Administration's (FTA) National Transit Database, an annual compilation of 
transit statistics from FY 1979 through 1997 (the last year published). For 1998 
data, the MTA's submission to the FTA is used. Most of the dollar figures used 
in the report have been converted to 1999 dollars using Bureau of Labor 
Statistics' conversion factors to make comparisons between years easier. 
Argument 1: 
Reality: 
Rail was built for and is used by suburban whites. 
The rail system was built for and is used overwhelmingly by 
minority and transit-dependent riders. 
The three MTA rail lines were built, in large measure, to serve the needs 
of transit-dependent communities. As one would expect from the areas it 
serves, the rail system is used overwhelmingly by minority, transit-dependent 
riders. This is confirmed by the results of a series of onboard passenger sur-
veys shown in Table I. {MTA Service Planning and Research Program 
Reports: FY 96-97 MTA On-Board Passenger Survey; 1998 Blue Line 
Passenger Survey; 1998 Green Line Passenger Survey; and 1998 Red Line 
Passenger Survey.) 
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MTA bus ridership is 88.5 percent minority and rail ridership, 84 percent 
(weighted). To say the bus system carries a higher percentage of minorities is 
splitting hairs. While rail passengers do have marginally more household 
income and slightly higher access to an automobile, they by no means 
approach affluent. (Now that the Red Line serves the Vermont Avenue corridor, 
the rail percentage will probably be higher than 84%.) 
As is typical of commuter rail serving outlying areas, Metrolink's house-
hold incomes average $65,000 and car availability 86 percent, both clearly sep-
arating its ridership economically from other rail riders. Its ridership is 40 per-
cent minority. Like the other lines, however, Metrolink's ridership generally 
reflects the demographics of the corridors it serves, and the outlying counties 
have lower minority populations. Those counties also pay all costs for their 
lines. 
Table 1 
Results of 1997 MTA Passenger Surveys (%) 
Question Category Blue Line Green Line Red Line Bus System 
l. Gender Male 50.l 52.5 52.7 44.3 
Female 49.9 47.5 47.3 55.7 
2. Ethnicity White 11.0 14.1 25.l 12.5 
African American 31.3 32.9 20.2 22.1 
Hispanic 47.9 38.9 39.6 52.2 
Asian 5.7 8.8 11.3 8.6 
American Indian l.4 2.2 l.2 1.1 
Other 2.6 3.1 2.7 3.5 
3. Income <$15,000 52.0 40.l 33.0 69.2 
$15,000-$35,000 27.8 19.5 24.6 20.6 
$35,001-$75,000 15.9 21.2 26.8 8.8 
4. Was a vehicle available? >$75,000 4.3 9.2 15.6 l.4 
33.1 36.7 41.8 20.2 
Source: CATS (1999). 
Argument 2: The increases in MTA transit fares caused by the rail pro-
gram have hurt the poorer and minority bus riders dispro-
portionately. 
Reality: In 1999 dollars, the average bus fare has changed very little 
since 1979. 
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Much has been made of the assumed rise in transit fares over the last two 
decades. Although the adult base fare has increased from 50¢ in 1985 to $1 .35 
today, less than one-quarter of all riders pay this fu ll fare (MTA Service 
Planning and Research Program Reports). The average fare collected per pas-
senger is typically fa r less because of the discounts inherent in the monthly 
pass, school fares, elderly, and handicapped passes, and now weekly passes and 
token discounts. Figure I plots in 1999 dollars both the adu lt base fare (upper 
line) and the average revenue per passenger (lower line). Several things are 
clear. First, the average revenue per passenger is fa r less than the adult base 
fare, averaging about half as much. Second, the tlu·ee-year fare rollback period 
shows up as the anomaly it was. (The sharp jumps in the chart are base fare 
adjustments, for example, to $1.10 in 1988 and to $ I .35 in 1995.) 
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Figure 1. Adult base fares and average fares in 1999 dollars 
The chart also shows that the average revenue per rider has been very con-
sistent over the past 20 years. By design or luck, MTA fare increases have 
tracked inflation over the last 20 years, just above and below 60¢. The period-
ic fare increases have surprisingly not added to the burden of the lower income 
transit rider. 
Argument 3: The rail system has diverted needed financial resources fi'om 
the bus system. 
Reality: The financial needs oftlze bus system were not compromised 
by the rail program and were being met well after t/zey slzould 
have been reduced. 
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Figure 2 depicts annual bus operating expendi tures (upper line) and corre-
sponding subsidies required to cover what fa re revenues do not (lower line), 
both in 1999 dollars. The chart clearly shows that the level of bus operating dol-
lars dropped very slightly after the fare rollback ended in 1985 and held amaz-
ingly steady until 1995. But the needed subsidies to fund this level of operations 
were also available well into the 1990s. In fact, the subsidy levels for bus oper-
ations increased steadily from 1989 to 1994 to make up for the dropping fare 
revenues. Bus service levels also remained high during this period. 
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Figure 2. Bus operating costs and subsidies 
The gap between the level of service being supplied and the service being 
consumed, however, continued to widen. Figure 3 shows the MTA bus ridership 
over time. In spite of heavy funding, ridership steadi ly slipped from 450 million 
annual bus trips in 1986 to 378 million in 1994, a 16 percent drop. By this time, 
with sales tax revenues fa ll ing with the weak southern California economy, the 
MTA had no choice but to bring expenses and subsidies more in line with rider-
ship. If anything, it could be faulted for not having done so sooner. 
The rail construction effort began in earnest in 1985 and continued there-
after, especially until 1995 while the light rail li nes were being bui lt. Both were 
100 percent locally funded. There is nothing to suggest that, duri ng this heavi-
est period of capital outlay for the rail program, funding for the bus system was 
in any way compromised. 
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Figure 3. Annual bus ridership 
Argument 4: The diversio11 of money to rail has led to less bus service, 
fallillg ridership, and crowding of buses. 
Reality: The overall quality of bus service increased with the rail pro-
gram. 
This section addresses key indicators of bus service quality: maximum 
number of buses in revenue service, total revenue bus-miles, and average bus 
passenger loads. 
The maximum number of buses in revenue service is usually the total 
number of buses in the afternoon peak. Whi le not a defini tive indicator of ser-
vice quality, it is an important and recognized one. During the fare rol lback 
period, the number of buses in revenue service increased to 2,073 to carry 
increasing ridership. The maximum number of buses dropped slightly after 
1989, but the MTA has fielded a very consistent number of buses since. 
Recently, the number of buses approached the number in service during the 
fare ro llback period when bus ridership was 40 percent higher! 
Similarly, revenue bus-miles averaged 91 million per year during the fare 
rollback period. They actually rose slightly between 1986 and 1989, then 
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dipped in stages to 79 million by 1995. (Some of those "lost" bus-miles result-
ed from the spin-off of bus lines to Foothill Transit and LADOT in the early to 
mid-I 990s.) The drop in bus-miles was less than 15 percent from what it aver-
aged during the fare rollback period, one-third the drop in ridership. 
Figure 4 plots the average number of passengers per bus for the 
1979-1998 period. Buses usually start their routes with few people and end 
with few people. In the midd le of the route, there may be times when the bus 
is crowded. Fewer passengers means it is probable that there would be fewer of 
those crowded times. Lower average loads indicate that such loading condi-
tions have decreased. The typical bus has about 44 seats; a loading of 22 means 
that, on average, half of the seats are occupied. 
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Figure 4. Average bus loading 
During the 1983-1985 period, the number of passengers per bus rose to 
just under 26, but over the next IO years the average dropped to 20, which is 
substantial. Contrary to what has been assumed by the Bus Riders Union, the 
number of seats available on the bus system increased during the period of 
maximum rai l capita l expenditures. Can the rai l system take credit for less 
crowded buses? Probably not entirely- but the rai l system cannot be blamed 
for increased crowding that did not occur on the bus system. 
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These three indicators of the amount and quality of the bus service sup-
plied paint a picture of a bus system that, in spite of falling ridership, kept 
buses and service levels high, which resulted in fewer passengers carried per 
bus. But if the amount of service being provided was holding steady while bus 
ridership was falling, what was happening to the cost of carrying each passen-
ger? It climbed in the 10 years after 1986, from $1.58 to $1.92. The cost to 
carry one passenger one mile rose from 3 7 ¢ to 51 ¢ over the same period ( again, 
all figures in 1999 dollars). 
Argument 5: The rail system is underutilized, not cost effective, and takes 
more than its share of funding. 
Reality: The rail system is well used, is more cost effective than the 
bus system, and takes its fair share of subsidies. 
Although the rail system in Los Angeles is still limited, unfinished, and 
new, it has done a remarkable job attracting riders. The Blue Line, which at 10 
years is the oldest rail line in the region, attracts 59,000 daily riders, the most 
of any single light rail line in the country. The Green Line carries 25,000 rid-
ers each day after 4 years of operations. Its ridership is greater than the com-
bined ridership of all buses on the El Monte Busway after 25 years of that ser-
vice. The Red Line, which has only begun to assert its potential since its June 
1999 extension to Hollywood and Vine, carries 59,000 riders each day. And 
Metrolink, the 416-mile, five-county commuter rail system carries 29,000 trips 
each day, 90 percent of whom travel within or to and from Los Angeles County. 
Together, the system carries 165,000 daily trips or 11 percent of all MTA trips 
and over 22 percent of all transit passenger-miles of travel.4 
But comparing just the number of trips does not give the full picture 
because many bus trips are 2 to 5 miles long, the average being 3. 7 miles. 
While on the rail lines, the average trips can be much longer. The average trip 
length on the light rail system is 7.1 miles, on Metrolink it is 35 miles.5 A 3-
mile trip is quite different from a 35-mile trip. For example, it obviously costs 
more to take a passenger 35 miles than 3.7 miles. Comparing only the cost per 
trip for these two trips is very misleading. The use of "passenger-mile"-one 
passenger transported l mile-is a better way to compare these quite different 
trip lengths. 
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"Passenger-mile" is also useful in assessing the importance of the trans-
port mode. Consider all the local trips cars make each day on Los Angeles 's 
surface streets, add them all up, and this number swamps the number of trips 
cars make each day on freeways. Based on number of trips, clearly surface 
streets are more important than freeways. But if you look at vehicle-miles (pas-
senger-miles), the freeway carries 43 percent of all vehicle-miles of travel each 
day within Los Angeles County (Federal Highway Administration, 1998). Now 
which is more important? (The answer, of course, is neither. Surface streets 
handle very many short trips well, the freeways fewer long trips well.) 
That the rail transit system, as skeletal as it is, carries 22.4 percent of the 
MTA's total passenger-miles of travel is quite an accomplishment. The freeway 
system carries about 20 percent of all auto trips and 43 percent of all vehicle-
miles of travel; the new rail system carries IO percent of the transit trips and 22 
percent of the transit passenger-miles of travel. In short, it is already half as 
important to Los Angeles 's transit system as the region's freeway system is to 
its streets and roads system. 
Does the rail system consume more than its "fair share" of operating sub-
sidies? The answer is a qualified "no," as can be seen in Table 2. Overall, the 
rail system carries fewer passengers than its percentage of subsidy, but more 
passenger-miles than its share. The Metrolink commuter rail system especially 
requires far less subsidy than its contribution to total passenger-miles of trav-
el. The light rail component of the system (made up of the Blue and Green 
Lines) carries more passenger-miles than its percentage of subsidy, but less rid-
ership. The Red Line is not yet carrying its own, but that is understandable 
since this will be its first year to Hollywood and does not yet reach the San 
Fernando Valley. Within the next several years, it will be carrying more pas-
sengers and passenger-miles of travel than its share of subsidies. 
Is the rail system more cost effective than the buses? Figures 5 and 6 look 
at indicators of operating cost eff ectiveness6 over the past decade. They show 
that the light rail system has steadily improved in cost effectiveness while the 
bus system has slipped. The cost per passenger-mile reflects the large differ-
ence in average trip lengths between the two modes. The figures also show a 
linear, computer-generated trend line to smooth out the year-to-year variations 
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Table 2 
Operating Expenses by Mode (1998) 
Mode Budgeted % of Annual Boardings Annual Passenger-Miles 
Operating Subsidy Subsidy Number % Number % 
Bus $448,900,000 83.1 359,579,855 89.5 1,355,9 I 3,000 77.6 
Light Rail $45,800,000 8.5 23.883,883 5.9 68,900.000 9.7 
Subway $24.900,000 4.6 12,269,205 3.1 59,800,000 3.4 
Metrolink $20,S00,000 3.8 6,014,000 l.S 162, I 00,000 9.3 
Total Rail $91,200,000 16.9 42,723,088 10.5 390,800,000 22.4 
Total $540, I 00,000 100.0 402,167,088 100.0 I, 746,7 I 3,000 100.0 
in operating costs. These trend li nes show light ra il 's cost effectiveness steadi-
ly improving as bus costs steadily worsen. The cost per trip for each mode is 
now almost equal, the cost per passenger-mi le is now lower for the light rail 
system and is one-third less than that of the bus system. 
In FY 2000, the operating cost per passenger of the Red Line wi ll be 
almost the same as for the bus ($2.06 for the subway versus $2.03 for bus), 
although the cost per passenger-trip is sti ll higher for the subway. The main rea-
son for the latter is because the average Red Line trip is sti ll two-thirds the 
length of the bus (2.6 mi les versus 3.7 mi les). Both Red Line indicators will 
drop significantly when the line opens to North Hollywood in June 2000 and a 
large number of longer trips fl oods the line. 
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Bus advocates take the rail capita l costs and calculate what each passen-
ger-trip should be charged. This compares apples with oranges: the capital cost 
of a faster, higher capacity, cost-efficient system versus a system designed to 
provide many short trips at slower speeds over many "free" streets. Wh ile the 
ari thmetic may be fau ltless in such a comparison, the understanding of the 
value obtained is lacking. For example, a car moving over a new freeway could 
be calculated as having a much worse cost effectiveness than a car making the 
same trip over existing "free" streets. One could even argue the freeway is a 
waste of money by comparison, if the value of the freeway-its higher speed, 
capacity, and safety- is ignored. 
There have been studies in the past comparing equivalent systems-
busways and rail lines serving similar areas-which clearly demonstrate the 
better value of the rail service. The earliest one was in 1972 and compared the 
Shirley Busway with the Lindenwold Rail Line (Vuchic and Stanger 1972). A 
good candidate for another such compari son would be the $800-mil lion, 10-
mile Harbor Freeway Transitway. It is 3 miles west of the Blue Line and also 
serves south-central Los Angeles and communities to the south. Operating now 
for five years, the Harbor Freeway Transitway carries about 2,000 transit riders 
a day, 3 .S percent of the Blue Line total. 
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Argument 6: The rail system is not convenient and is slower than the bus 
to use, and forcing a transfer is unfair. 
Reality: The rail system is faster than taking the bus, even with a 
tra11sfe1: 
There is a continuing misperception that the MTA's rail system is slower 
than the bus system. It is not. The National Transit Database's summary on the 
MTA shows that average revenue speeds of rail modes are far more than that 
of the bus fleet (National Transit Database 1997). (See Figure 7 .) 
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Figure 7. Average Speed in Revenue Service 
But what happens if a transit rider must transfer to the rai l system? Is the 
full trip still faster than staying on the bus? The sense that transferring to Red 
Line is slower comes from three assumptions. The first is that, in downtown, 
getting to a station, descending to the platform, and waiting for the train to 
arrive takes longer than simply taking a bus. Outside downtown, the time spent 
transferring from a connecting bus to the train is assumed to take too long to 
be attractive. The final assumption is that the Red Line takes longer because 
the Red Line alignment is not direct. 
How do these assumptions stack up in the real world? To find out, sample 
door-to-door trips were field-tested starting west of Vermont Avenue (the street 
under which the Red Line travels toward Hollywood) and ending at 6th and 
Broadway in downtown Los Angeles. This is a logical trip for a typical transit-
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dependent rider living in the mid-Wilshire area who works or shops downtown. 
One alternative trip requires the user to board a bus, transfer to the Red Line, 
then walk to the eventual destination. In the other alternative, the rider boards 
the bus, continues downtown, then walks to work. Depending on where one 
lives, bus routes #20, #21, and #22 are available on Wilshire; # 14 on Beverly; 
#4 on Santa Monica; and #2 on Sunset. Each of these bus routes proceeds 
directly downtown. Most of the trips taken were midday trips, which gives the 
bus trip an advantage. 
None of the above assumptions proved valid. Heading toward downtown, 
the time to transfer to the Red Line is long-up to 15 minutes in the worst case. 
But the speed of the train makes up for any time spent waiting. Returning from 
downtown, one realizes that buses also have headways; walking to the right bus 
stop and waiting for the bus to arrive often is as long or longer than walking to 
the closest subway entrance and waiting for the train. This wait time hurts the 
slower bus trip. The average extra time it took the bus to make the trip in the 
eastbound direction was 4.25 minutes, or 16 percent. In the westbound direc-
tion, the average extra time for the bus trip was 17 minutes, or 55 percent. 
While this survey is not scientific, its results are consistent among the trips and 
consistent with what one could derive from timetables and standard wait times, 
and should not be surprising. 
Conclusions 
It is not clear why the MTA's bus system continued to lose ridership even 
after the end of the fare rollback period of 1983-1985. The MTA actually had 
more buses in revenue service during the peak periods. Those buses ran the 
same number of revenue bus-miles through the 1980s and the eventual drop in 
revenue service miles was one-third that of bus ridership. The number of empty 
seats in buses overall actually rose between 1986 and 1995, which almost cer-
tainly meant less crowding. Operating expenses continued high as did the sub-
sidies needed to keep all this extra service continuing. And most amazingly, the 
average transit rider paid almost the same fare in spite of periodic fare increas-
es. Other, smaller operators in Los Angeles County gained substantial bus rid-
ership during this same period. 
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Nothing in the record supports the contention that the financial needs of 
the rail system caused the quality of bus service to deteriorate. It would have 
been nice if the lower fare in the 1983-1985 period could have been sustained, 
but it could not have under the rules of Proposition A approved by the voters. 
Nor can one defend the contentions that the fledgling rail system is used 
only by affluent suburbanites, is little used, or is not carrying its fair share of 
the transit load. In 2000, it will carry more than 11 percent of all MTA transit 
trips and more than 22 percent of all its passenger-miles of travel. And it is 
doing so more cost effectively than are the buses with no more than its fair 
share of operating subsidies. 
Endnotes 
1. Until 1992, the agencies involved were the SCRTD and the Los Angeles 
County Transportation Commission. In 1992, they merged to the LACMTA. 
In most cases, it is easier to use the MTA as the generic label. 
2. This assumes that ridership on the lines spun off the Foothill Transit and 
LADOT would have increased as much under MTA operations. 
3. Unless otherwise noted, Metrolink figures presented in this article are only 
for Los Angeles County. 
4. The SCRRA Fiscal Year 1999/00 Approved Budget assumes that a conserv-
ative 60 percent of total passenger-miles are in Los Angeles County (page 
31 ). See also the LACMTA Adopted Budget for Fiscal Year ending June 30, 
2000 (page 39). The Blue Line now has 10 years of operations under its belt 
and can be fairly assessed; it is, however, too early to give a fair assessment 
of the Red Line's performance. The Green Line is also still growing. 
However, Green Line and Blue Line statistics are combined in the National 
Transit Database statistics, making it difficult to keep them separately. 
5. Because the Red Line is still relatively short, its average trip length is only 
2.6 miles. 
6. Bus advocates often state that not only is rail more expensive to build, but is 
also more expensive (less cost effective) to operate. This article looks only 
at the latter contention. 
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Abstract 
19 
The changing regulatory environment in which public transportation is provided 
has generated a need for different forms of bus operations and management. This arti-
cle discusses the introduction and development of a compulsory education program for 
bus and coach operators in Victoria, Australia. The Victorian government introduced a 
new system of operator (manager or owner in US. terminology) accreditation through 
the Public Transport Competition Regulations (1999). The accreditation process 
requires individual managers and owners to successfully complete the transport man-
agement course in bus and coach operations. 
The development and introduction of the course is a significant change for the 
industry and exists in a challenging sociopolitical environment. The course is designed 
to help people make the best use of new opportunities, such as open entry and competi-
tion promoted by the legislation. The majority of operators who have already complet-
ed the course found it extremely helpful, useful, and enjoyable. On the other hand, a 
''fear of the unknown "for some operators has resulted in resentment and aggression in 
a few cases. The article describes the challenges of working with operators as they move 
away from a protected environment toward accreditation. 
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Introduction 
During the past 20 years, major changes have taken place throughout the 
world in the area of transportation public policy. In virtually all cases, there has 
been a marked liberalization of policy. In addition to major deregulation and 
privatization, significant shifts also have occurred in the ways that remaining 
areas of regulations are applied. 
In April 1995, the Australian Commonwealth, states, and territories agreed 
to the implementation of the National Competition Policy. This policy states 
that legislation should not restrict competition, unless it can be demonstrated 
that restricted competition is to the benefit of the public. Under this principle, 
the government of the State of Victoria introduced the Public Transport 
Competition Act in 1995 to provide the legislative framework for fundamental 
changes in the way bus and coach services are provided. 
As a consequence of this act and the Public Transport Competition 
Regulations (1999),1 the bus industry has moved from a vehicle-based licensing 
system to mandatory accreditation. The old system was based on an operator's 
ability to secure vehicle licenses, thus giving a vehicle, rather than a person, 
specific rights to a service type. The new system eliminates the need for vehi-
cle licenses, and requires an individual manager or owner to be accredited by 
satisfying certain conditions, one of which is the successful completion of an 
approved education program in transport management. 2 
The Victorian government contracted with the Institute of Transport Studies 
at Monash University (located near Melbourne, the state capital ofVictoria) to act 
as service provider and develop an approved education program in consultation 
with the bus industry. The initial aims were to develop a course that: 
• improves bus operators' understanding of legislation concerning safety, 
maintenance, and service obligations under the Public Transport 
Competition Regulations (1999); 
• achieves reciprocity with other states' training requirements, with the ulti-
mate aim of having the course recognized nationally; and 
• provides specific knowledge and skills applicable to the bus and coach 
industry based on industry best practice. 
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The Victorian bus and coach industry is represented by the Bus 
Association Victoria (BAV). The association was established in Victoria in 
1950, during the growth period after World War II, and has since been involved 
in negotiations with government regarding private passenger services. The 
BAV is a powerful force in the bus and coach industry, presently representing 
over 95 percent of the operators. The association supported the introduction of 
accreditation and the transport management course, in the belief that it would 
strengthen the industry. 
While most operators view the provision of education as a major step for-
ward and an opportunity for advancement, there are a few who are threatened 
by its introduction. Many owners and managers have not experienced formal 
education since elementary school, having learned their skills over decades on 
the job. The majority rely heavily on the BAV for information and assistance in 
interpreting legislation, negotiating with the government, reducing competi-
tion, and handling legal matters such as unfair dismissal. In many cases, oper-
ators, particularly those located in remote areas, view the prospect of study 
with trepidation and resentment. 
This article is based on pragmatic experience and describes the curricu-
lum development and sociopolitical processes of implementing a mandatory 
educational course. It describes the regulatory framework for bus and coach 
operations, both past and present, and defines the different operation categories 
in use today. It also examines course subjects, the development process, and the 
unique demands of distance education. The article concludes with a description 
of the issues and challenges of mandatory education, emphasizing the relevant 
sociopolitical complexities. 
Background 
This section examines the regulatory framework for the compulsory edu-
cation program. 
111e Old System of Vehlde-Based Licensing 
Prior to the introduction of the Public Transport Competition Regulations, 
entry into the bus and coach industry was by way of a specific vehicle license.3 
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Under this system, individual operators had rights to provide certain types of 
services. Each type of operation was allocated a license category. Over time, 
the parameters originally assigned to particular operations were found to be too 
narrow and the industry demanded that new categories be created. Eventually, 
16 different license types evolved for passenger vehicles and 11 license types 
for bus operations. The system had become overly complicated and restrictive 
and was seen as contrary to national competition policy. 
The Victorian State parliamentary authorization of the Public Transport 
Competition Regulations in May 1999 allowed the old licensing categories to 
be streamlined to five new, simple and less-restrictive categories. Table 1 pre-
sents the categories as well as the relevant operational criteria for each service 
category. The transport management course addresses scheduled and non-
scheduled passenger services only. 
1he New System of Accreditation 
Consistent with the principles of National Competition Policy, the Public 
Transport Competition Act of 1995 established a legislative framework to pro-
mote commercialization of public transport operations in Victoria. The new 
legislation relates to bus and coach operators of regular passenger services 
(including route, school contract, and long-distance services) and tour and 
charter services. Although the act also requires the operators of hire and drive, 
private omnibuses, and courtesy buses (having a seating capacity of more than 
12 passenger seats) to be accredited, the exact requirements have not been 
determined. 
The main purpose of the act is to improve road-based public transport 
operations through operator accreditation and implement service contracts for 
particular types of transport ( e.g., route or school bus services). Service con-
tracts are agreements between an operator and the Victorian State government 
(Department of Infrastructure) to operate country route, metropolitan route, or 
school bus services. A condition of a service agreement or contract is that 
accreditation is maintained. 
This change in regulatory style relaxes restrictions within the industry and 
provides greater flexibility for operators. Potentially, operators will be quali-
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Table 1 
Categories of Operation Used by the Department of Infrastructure 
Accreditation Category 
Scheduled passenger service 
Operational Criteria 
• Operated for hire or reward 
• Available to the general public 
• Operated to a timetable or within a specified area on 
a regular basis along a route that varies in 
accordance with passenger demands 
23 
• May or may not operate under a service contract with 
Nonscheduled passenger service 
Courtesy bus service 
Private bus service 
Hire and drive 
the Department of Infrastructure 
• Operated for hire or reward 
• Available to the general public 
• Chartered to carry a person or party to a destination 
specified by the hirer or offered by the operator 
• Passengers charged as a group or at separate and dis-
tinct fares 
• May operate on an itinerary but not as a scheduled 
passenger service 
• Provided by a business free of charge to its cus-
tomers or employees 
• Not available to the general public 
• Service is merely an adjunct to the core business 
• Operated by a religious, philanthropic, educational, 
sporting, or social body for the benefit and carriage 
of its members exclusively 
• Used in connection with the activities of the organi-
zation 
• Not operated for hire or reward 
• Not available to the general public 
• Hired for reward or valuable consideration for a 
finite period 
• Driven by the hirer or a person on behalf of the hirer 
• Available to the general public 
Source: Public Transport Safety Directorate, 1999. 
fied to tender for a wider range of services without going through the lengthy 
license application process for each vehicle they acquire and for each service. 
The new "person-based" system of accreditation is simpler and more flexible, 
and is based on an operator's ability to run services, rather than the ability to 
obtain specific vehicle license types. In the past, a license application was 
gazetted for 28 days, during which time objections could be lodged. On the 
basis of these objections, a license could be refused. Using defined standards 
Vol. 3, No. 2, 2000 
24 Journal of Public Transportation 
of transport management and education, the new legislation aims to ensure a 
satisfactory standard of safety and service to the traveling public while allow-
ing flexibility in ensuring vehicle safety and driver performance. 
The act states that an accredited person will have the ability to provide 
road transport passenger services; manage transport business operations; pro-
vide the required standard of safety and service to passengers and the public; 
and provide the required standard of vehicles and equipment, including design, 
service, maintenance, and condition. At least one person in each business oper-
ation is required to complete the transport management course. Usually, this 
individual is responsible for the bus and coach operation. 
The detailed mechanisms enabling the act's initiatives to be implemented 
are contained in the Public Transport Competition Regulations ( 1999). The reg-
ulations list the legal conditions an accredited person must satisfy and maintain 
on behalf of the operation, including an emergency management plan, vehicle 
maintenance system, driver monitoring procedures, accident register, public 
complaints register, and mobility enhancement strategy ( which relates to 
access for disabled customers). For most operators, the conditions reflect exist-
ing best practice within the industry and are not considered unduly onerous. 
However, they do require an operator to follow documentation processes and 
exhibit effective organization and administration skills. 
Popular Definitions for Service Types 
For purposes of this article, the following common definitions are used: 
• Regular passenger service: A road transport passenger service operated 
along a fixed route on a regular basis (includes route, school contract, and 
long-distance services). 
• Route service: A road transport passenger service operated along a fixed 
route on a regular timetable. 
• School service: An approved road transport passenger service operated 
along a fixed route on a regular timetable (morning and afternoon) for the 
purposes of transporting students to and from school. 
• Tour: A road transport journey (usually for an extended period of time) to 
places of interest including provision of sustenance, accommodation, and 
organized activities. 
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• Charter: A commercial passenger vehicle (including driver) for hire. This 
potentially encompasses trips for sporting clubs and social groups; tempo-
rary replacement services such as school services, fixed-route services, or 
services for special events; and transport for preorganized tours. 
A number of different definitions exist in the various transport-related 
acts and regulations. These can be confusing to operators, regulators, and trans-
port professionals trying to untangle the web of definitions. In the future, it is 
expected that common usage will comprise the definitions and terminology 
given in Table 1. 
lransport Management Course Structure 
While the changes in legislation have been initiated by a change in gov-
ernment ideology, the Victorian bus industry has been supportive of an educa-
tional course for some time. This follows industry support for the development 
of a transport management course at the Institute of Transport Studies in 
Sydney (New South Wales), which began in the early 1990s. The Victorian 
course is based on the New South Wales course but has been altered to suit dis-
tance education, Victorian legislation, and Victorian operations. 
Course Materials and Subjects 
The guided course materials are provided in the form of printed notes. While 
some operators have access to computers and the Internet, the majority do not. 
The notes contain introductory information on the course development process 
and authors, subject format, exam (or assignment), and advice on how to study. 
Based on discussions with the BA V, it was decided to off er seven subjects 
over a period of one to two years. The association expressed concern for small 
operators approaching retirement age and the stress on these individuals to 
complete the course. These operators were placed in a special category by 
virtue of the fact that they were owner-drivers, often farmers (so had another 
source of income), had left school at a very young age, and were close to or 
past retirement age ( one student was 88 years old). Consequently, a subject 
containing the "bare essentials" for operators who have a small number of 
buses, operate school services, do not undertake significant charter,4 and are 
not planning to expand their business is provided in subject 2101. 
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In addition to those operators looking to retire, the industry is preparing 
for the introduction of contract payments, paid by the government and based on 
patronage levels. The more passengers an operator carries, the greater the 
incentive payment. Hence, operators will be encouraged to gain knowledge 
about their markets as well as plan and promote their services accordingly. The 
aim of the full transport management program ( subjects 3101, 3102, 3103, and 
3104) is to teach an understanding of marketing principles, how to critically 
evaluate services, and how to achieve effective financial management of costs 
and income. Students will also gain knowledge in the areas of human resource 
management and interpersonal communication skills. 
Subject 2101-lntroduction to Bus and Coach Operations: Small 
(School Bus) Operators. This subject covers the fundamentals of operation in 
terms of various legal and ethical requirements. The many acts, regulations, 
and government documents essential to running bus and coach businesses are 
discussed. Information on accreditation conditions relating to management 
information systems, vehicle maintenance systems, vehicle standards, and 
other conditions for accreditation are also presented. In addition, this subject 
examines requirements for occupational health and safety, environmental stan-
dards, and ethics within the industry. 
To complete this subject, students are strongly advised to purchase leg-
islative documents, which are fundamental to operating a bus and coach busi-
ness. Interestingly, most operators rely on the BAV for legislative information 
and amendments rather than the source. The association's materials may not be 
comprehensive in coverage or germane to the operator's particular needs. From 
a course-provider perspective, operators have a responsibility to know where to 
find this information. 
Subject 3101-lntroduction to Bus and Coach Operations: Legislation, 
Safety, and Maintenance. Generally, the content for this course is similar to 
that covered in subject 2101, with the exception that this subject has a longer 
exam that tests the application of knowledge through a case study. 
Subject 3102-Financial Management. Financial management assists 
operators in understanding the financial position and risks of their business. 
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This subject introduces key accounting concepts, which form the basis of 
financial understanding and business understanding. It examines charts of 
accounts and profit and loss statements and discusses management accounting 
(the method used to analyze data against prior years and financial bench-
marks), thus showing students how to evaluate business performance. Financial 
and nonfinancial techniques to analyze business processes and prospective 
business opportunities are also presented. 
Subject 3103-Marketing, Planning, and Operations. This subject dis-
cusses the actual operation of passenger services. Operators are required to 
choose one of the following subjects depending on the category of accredita-
tion they wish to obtain. The operator's choice depends on the level of accred-
itation they wish to qualify for; that is, scheduled passenger services, non-
scheduled passenger services, or both (Table 1 ). For example, a tour operator 
is required to complete subject 3103C, while a route operator would need to 
complete subject 3103B. 
3103A-Bus and Coach Operations. This subject brings together the 
essential components of running a charter, school, route, and tour service and 
includes discussion of resource utilization and administration. Survey methods 
to assist operators in understanding passenger and nonpassenger markets are 
explained. Advanced technologies with potential applications to bus and coach 
services are discussed as well as service design and planning. The subject pro-
vides guidance on packaging and marketing tours and examines factors that 
affect tourism. Travel agents legislation is also discussed. 
3103B-Bus Operations. This area combines the essential components of 
running a charter, school, or route service in one subject and includes discus-
sion of resource utilization and administration. Survey methods to assist oper-
ators in understanding passenger and nonpassenger markets are explained. 
Advanced technologies with potential applications to bus and coach services 
are explored as well as service design and planning. 
3103C-Coach Operations. The essential components of tour operations 
are presented in this study. Discussions focus on resource utilization and 
administration. Survey methods to assist operators in understanding passenger 
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and nonpassenger markets are explained. The subject includes advice on pack-
aging and marketing tours and some explanation of the factors that affect 
tourism. Travel agents legislation is also discussed. 
Potentially, charter operators can deliver a very wide range of services and 
therefore need to be educated or qualified to an appropriate standard. This is 
an important change, which has occurred as a result of the new legislation. In 
the past, charter operators could not tender for school or route services, or run 
tours, due to restrictions imposed by a vehicle's license category. Now, if char-
ter operators complete the transport management course for bus and coach 
operations, they are legally entitled to bid for any service. 
Subject 3104-Human Resources. This subject provides an overview of 
the fundamentals of human resource management to help foster productive 
working relationships and good customer relations. In this course, students 
examine different styles of management and practice the communication skills 
of negotiating, listening, and questioning. Position descriptions, induction, per-
formance management, training, remuneration, and the policies necessary for 
maintaining an effective and cohesive workplace are discussed. Industrial rela-
tions and enterprise bargaining are also explained. 
Recognition of Prior Study 
Consistent with the opportunity to gain an exemption from the course 
through interstate reciprocity, individuals have an opportunity to gain credit for 
one or more subjects through prior study. However, it is unlikely that a student 
will receive credit for the legislation-based subject (210 I or 3101) because leg-
islation was enacted only recently, or for the marketing, planning, and operations 
subject (3103) due to the specificity of the subject material. The most likely sub-
ject for credit is human resources (3104 ). The financial management subject 
(3102) is a possibility, though unlikely because it emphasizes a specific applica-
tion of financial management principles to the bus industry, which is unlikely to 
have been taught in generalist accounting courses. The subject emphasizes the 
application of accounting principles. For example, it considers costing routes 
(drivers, dead running, number of buses, alterations to routes, timetable frequen-
cy, etc.) and trade-offs between route design and costs. This is not taught in tra-
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ditional accounting courses and is important in terms of bringing the industry to 
a standard where best practice is used to determine costs. 
Recognition of prior study may be granted if the student can demonstrate 
that the objectives of a subject have already been met. To apply for recognition 
of prior study, students are required to submit a written case, demonstrating 
how they have achieved the course objectives through prior study, and present 
copies of relevant documentation to the university. 
Course Development 
During the course development process, regular discussions were held 
with the Victorian Department of Infrastructure ( formerly the Department of 
Transport) and the BAV. The Department of Infrastructure provided necessary 
input on legislation aspects relevant to the course, and various members of the 
BAV contributed to operational components. 
One of the challenges in course development was reflecting each segment 
of the industry (metropolitan, rural, school service, route service, tour, and 
charter). While one might presume timetable operations to be mainstream 
knowledge for operators, some operators see it quite differently and want a 
course that reflects their specific idiosyncratic operations. Achieving balance 
in course content is and will continue to be a challenge. 
Course development is further complicated by the fact that the program is 
mandatory. Change is considerably threatening to many of these operators, 
especially those who have not been to school since early adolescence. 
Accordingly, it is important that care be taken in explaining the expectations 
and structure of the course in order to alleviate concerns. 
The course was tested in 1998 using a pilot of 30 operators. Feedback 
from this program suggested that an introductory session be given at the begin-
ning of each semester to familiarize students with university staff (the faces to 
the names) and to explain the requirements of each subject. To date, the intro-
ductory sessions have been based at the fundamental level and concentrated on 
the legislation subject (subject 2101 or 3101) and the financial management 
subject (3102). Members of the BAV are invited to talk on an aspect of the 
course and past students are invited to present their course-related experiences. 
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Due to the fact that many operators, especially small operators, are nervous and 
fearful of the unknown when they enroll in the course, much of the familiar-
ization session is designed to encourage a positive mental attitude. 
Although the course is tailored to the bus industry and there was signifi-
cant industry pressure to ensure maximum flexibility in the course, consisten-
cy in due dates and student correspondence help develop a sense of cama-
raderie and fairness among operators. In the pilot program, due dates for exams 
were relaxed, and the feedback was that students, even bus operators, work best 
with deadlines, providing they are fair and reasonable. 
Teaching by Distance Education 
Initially, there was a strong desire by the BAV to implement the course as a 
distance education program. The association believed this would allow operators 
to study on their own time. Association representatives also felt that distance edu-
cation would eliminate the need for rural operators to travel to the metropolitan 
area to attend the intensive course. Distance education was seen as more flexible 
and more apt to accommodate the disparity of bus operators' locations. 
Distance education is the process of studying away from a regular class-
room situation. Usually, it means that material is sent to students and that stu-
dents receive a grade based on course projects and exams. In actuality, distance 
education is much more. Students must be self-disciplined and have accessi-
bility to staff. For many people, an essential and enjoyable aspect of learning is 
contact with other students. Therefore, the formation of study groups is strong-
ly encouraged; at the very least, telephone or email communication is encour-
aged. This type of interaction provides an opportunity to discuss the course, 
providing a different perspective and interpretation of study material, which is 
extremely important in the learning process. It also provides an opportunity for 
students to articulate their understanding of topic material verbally with fellow 
students. On the other hand, some students prefer to work on their own, either 
because that is their preferred study mode, or because of the business's com-
petitive nature. To promote a sense of belonging, and to help communication 
between tutors and students, correspondence is posted at intervals throughout 
the semester. 
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It is also important for the university administration to monitor enrollment 
and student correspondence, especially situations where a student has mis-
placed information or has not received essential material. For this reason, sub-
ject material is sent at the beginning of each semester, rather than when 
requested. 
Assessment 
The exam, in the form of an assignment, is provided with the printed sub-
ject material at the beginning of the course, and comprises a number of short-
and long-answer questions. Except for subject 210 I ( the basic course for small 
school bus operators), the questions are predominantly based on a case study, 
where operators are expected to apply their knowledge and skills to a fictitious 
scenario. The case study describes a family-based company, which began as a 
single bus operation after World War II and expanded to employ 35 people in 
1996. It is designed to be a realistic scenario outlining the evolution of a busi-
ness and the principle challenges ( e.g., contemporary management philosophy 
and competitive tendering) it faces in the 21st century. 
Feedback 
The fact that the grapevine is active in this industry can be an advantage 
as word gets around very quickly. The negative side is that misunderstanding 
can cause considerable anxiety among operators during the early stages of the 
course. It is, therefore, essential to have effective and ongoing communication 
with the BAV and the government. 
Once operators have completed the course, they often speak positively 
about the experience and what they have learned. 
• " ... There are a few new things I am going to apply to my business as a result 
of completing the course." 
• " ... [The course] has given our operation a fixed set of guidelines to adhere to, 
and should promote uniform professionalism to the bus and coach industry." 
• "In over 20 years of driving and operating a one-bus school tender, I have 
never had formal instructions except on an ad-hoc basis. The whole lot has 
been interesting. I understand the need for such a course and can appreciate 
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its safety aspect. I feel I am far more attuned now that we have finished the 
course and thoroughly recommend the subject to all small operators." 
• "I found all parts of the subject helpful and informative. It clarified many 
areas that I was not overly familiar with. I found vehicle safety requirements, 
driver requirements, and customer service requirements most interesting." 
• "When I first perused this exam paper, I had a very negative feeling, name-
ly due to my age and the fact that it is about 50-odd years since my last study 
sojourn. But as I read and became familiar with the acts and regulations, I 
believe I began to understand the whole purpose of the accreditation con-
cept. As to which parts of the subject were most useful, I would have to say 
the whole course was most enlightening, and highlighted many regulations 
that were gray areas previous to my study." 
• "I applaud and congratulate the people who put this course in place. It con-
tained a wide range of interesting subjects relating to our industry. Operators 
will use this information to the betterment of the passenger transport indus-
try and provide a more professional image to the public." 
As anticipated, not all participants had favorable comments. A recurring 
complaint among operators was that the course was not always tailored to their 
particular and immediate needs. For example, regarding the marketing, plan-
ning, and operations subject, one question addressed preparing a tender docu-
ment for a service involving a number of zones. A student commented that the 
question was "absolutely ridiculous for a country-based operator with a dimin-
ishing rural population. The chance of this happening is zero." 
Negative comments were also received on the financial management sub-
ject. One student noted: "I strongly feel that topics 3102.3 and 3102.4 were far 
too 'in depth' for many operators. Many of us have accountants who are paid 
to deal with these subjects and I believe that these subjects, in particular, will 
cause a great deal of stress to many people. I suggest that this matter be very 
seriously considered with a view to simplifying the content." 
Another noted: "I think the subject should be more focused on running a 
small partnership instead of a company. It should also be orientated toward 
costing charters." 
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Some comments reflect the diversity of participants and their general atti-
tude to the idea of having to take the courses. For example, one participant stat-
ed: "Make the subjects more user-friendly. These subjects were basically 
designed for a big operator, not for operators who went to school 40 years ago." 
In addition, one student stated: "Condense and make more user- and idiot-
friendly by being more specific and less jargonistic. An awful lot of people 
don't want to further their education but are forced to." 
Despite these adverse views, on balance, the comments could be consid-
ered reasonable, helpful, and informative. Several operators who have com-
pleted the program have taken a greater interest in its progress and have vol-
unteered to assist in revising and updating the course in the future. 
Issues and Challenges 
Development of the course content and process has highlighted a number 
of educational issues in terms of balancing the course material toward rural 
rather than metropolitan operations. In addition, the course has focused on leg-
islative problems and anomalies that have required subsequent discussion with 
the government. While it is easy to separate the roles of university, government, 
and industry in theory, it is essential that communication between the three 
organizations is effective. 
Due to the quasi-protectionism and sociopolitical environment the indus-
try has operated under, there are a number of inconsistencies in legislation and 
practice. Generally, these are small but indicate the complex nature of commu-
nity service combined with commercialism. Examples include regulations con-
cerning stopping the vehicle at a defined bus stop and the responsibilities a dri-
ver has if another vehicle is parked in the designated bus stop. Where, legally, 
is the driver entitled to stop the vehicle to allow passengers to alight? It is ille-
gal for a bus driver to allow a passenger to alight anywhere other than a bus 
stop. There has been a case where a bus operator "rightfully" asked a school 
child to get off the bus for not having a valid ticket. A car struck the teenager, 
and the bus driver was deemed responsible, even though the bus driver was 
within his rights by refusing to carry a passenger without a ticket. 
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Similarly the new Disability Discrimination Act requires vehicles to be 
accessible to disabled people, but incompatibility between vehicle design and 
road infrastructure (low floors and kneeling) can preclude certain operations. 
For example, low-floor vehicles have difficulty with speed humps and rural 
roads, and a concrete pad is required at stops for wheelchairs to be safely 
alighted. In rural areas, this is not always provided, especially where there are 
unsealed shoulders or no footpaths. 
Scheduled passenger services in Victoria operate as franchises with pay-
ments for services made on a cost-reimbursement rather than patronage-incen-
tive basis. With the introduction of electronic ticketing, reduced fare evasion, 
and reliable data collection of patronage levels, the government and operators 
will be able to move confidently to patronage-based payments. The contract 
transition is in place but the technology is not. Current cost reimbursement 
models mean that the more kilometers traveled, the higher the service payment, 
making suburban and outer-suburban routes more attractive to operators. The 
course currently covers market research and survey design aspects, which may 
be enhanced when operator profit also depends on customer numbers. 
Change for any human being is difficult when imposed by an outside enti-
ty, and there is a whole profession and body of literature on change management. 
It is even more intimidating when accompanied by compulsory study and the 
reminder of possibly upsetting school days. Therefore, it is important to contin-
ue to engage members of the industry and not rely solely on the industry body, in 
evolving the course. Recent changes in BAV leadership have necessitated this 
more than would otherwise be the case. Inevitably, there are as many views as 
there are individuals, so it is necessary to thoroughly research the implications of 
proposed improvements. For example, in response to a request by operators to 
reduce the amount of travel (some are located 7 hours from the Melbourne met-
ropolitan area), familiarization/introductory sessions have been held in a few 
country locations. An alternative was to encourage operators traveling to the 
introductory sessions in Melbourne to carpool using a bus. This provided an 
additional benefit of encouraging group discussion after the session. 
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Conclusions 
There are many challenges facing the bus and coach industry in Australia 
today. Victoria's transport management course is designed to be a step toward 
bringing the industry up to knowledge of best practice. The course is new and as 
such its long-term impacts on the sector cannot be assessed. By the end of 1999, 
more than 500 pass grades in individual subjects had been awarded and about 100 
people had completed the entire course. Student evaluations of the program have 
generally commented that it is valuable, and encouragingly have been willing to 
provide their services to enhance the course in the future. Visible input by indus-
try assists the credibility of the course and is strongly encouraged. 
The diverse educational backgrounds of the operators means that univer-
sity staff require patience in dealing with students as well as astuteness in iden-
tifying operators who are being difficult or deliberately intimidating. Because 
the very small number of dissidents can spark fear into unknowing operators, it 
is important to make a concerted effort to placate these individuals, either 
through the industry association or directly. 
Communication between industry, government, and the university is criti-
cal in the evolution of a change such as a mandatory educational program 
brought about by new legislation. The familiarization sessions were an impor-
tant tool for relieving fears by introducing, in person, the university staff and 
explaining the subject material and exam questions. The sessions have also pro-
vided the opportunity for students to network and make initial contact for study 
groups. Continuity of personnel during periods of major regulatory change, 
which takes many years, is extremely helpful in minimizing repetition and 
anomalies. Although the process is taxing and complex and requires persever-
ance, it is certainly worthwhile and necessary since the education process helps 
to strengthen the industry and improve service to the community. 
Endnotes 
1. The regulations apply to passenger vehicles with more than 12 seats (includ-
ing the driver's seat). 
2. In applying for accreditation, a person is also required to provide: a statement 
giving full details of any civil or criminal convictions under the Crimes Act 
or Public Transport Competition Act; a statement indicating whether the 
applicant has been declared bankrupt in the last five years, or has been con-
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victed of any civil offense under the relevant companies legislation; and ref-
erences of good repute from two persons who have known the applicant for 
at least five years. 
3. In addition, it was helpful to be a member of the then Bus Proprietors 
Association (now BAV). Membership was, and is, at the discretion of the 
association's board of directors. The New South Wales Department of 
Transport still accepts membership of the BAV as a proxy for accreditation 
in Victoria, though changes to this policy are expected. 
4. "Significant charter" refers to charter movements other than movements dur-
ing school hours for the school serviced by the operator. 
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Using Geographic Information 
Systems and the World Wide Web 
for Interactive Transit-Trip Itinerary 
Planning 
Brian L. Smith 
University of Virginia 
Abstract 
Providing high-quality service information is important in attracting and retaining 
public transportation passengers. Currently, information provided to support transit-trip 
itinerary planning is either difficult to use or to access. Furthermore, after obtaining the 
information, passengers are required to perform a fairly complex search process to 
extract an itinerary. Two technologies that are becoming commonly used in public trans-
portation, Geographic Information Systems (GIS), and the World Wide Web (WWW), 
offer capabilities to provide an easily accessible, highly functional tool for trip itinerary 
planning. This research effort investigated the feasibility of integrating these emerging 
technologies to produce a transit-trip itinerary planning tool. 
Introduction 
Passenger information is an essential element of public transportation ser-
vice. While the development of Intelligent Transportation Systems (ITS) has 
brought significant attention to new forms and types of passenger information 
(e.g., parking availability at transit stations and real-time system status infor-
mation), "traditional" passenger information, particularly the system route and 
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schedule, plays a central role. In order to attract new passengers, potential rid-
ers must have access to route and schedule information so they can identify ser-
vice options that best meet their requirements. In addition to retaining riders 
and enabling efficient system operation, public transportation customers must 
have a sound understanding of the system routes and schedule. Finally, not only 
is the content of this information critical, the presentation also plays a key role 
in the perception of transit service. 
The current state-of-the-practice in providing transit route/schedule infor-
mation is printed brochures and interactive telephone service. While each of 
these approaches offers important strengths, they also suffer from significant 
weaknesses. In particular, printed brochures require transit customers to manu-
ally complete the significant search effort required to "extract" a trip itinerary 
suitable to their needs. In addition, the accessibility of telephone service is lim-
ited; it is based on time of day and, potentially, location of the transit customer. 
GIS and the WWW are two information technologies that are playing an 
ever-increasing role in public transportation. Vendors in these areas have made 
significant strides to allow for the integration of these technologies. The 
premise of this research is that GIS and the WWW-when used together-will 
provide a powerful means to disseminate route and schedule information, and 
will serve as an ideal foundation for an automated tool to assist transit cus-
tomers in planning trip itineraries. 
This article explores the challenges of providing system route and sched-
ule information. It examines how GIS and the WWW can be used to address 
these challenges, and describes a case study of developing such a system. 
Finally, the article concludes with a discussion that contrasts the process of 
designing a web-based GIS application to the more traditional GIS analysis 
process commonly used in public transportation. 
Traditional Approaches in Providing Route and Schedule 
Information 
Traditionally, route and schedule information has been presented in two 
formats: printed brochures and interactive telephone service. 
Generally, printed brochures depict routes in stylized maps and present 
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schedules in a tabular fashion. Smaller systems often include all routes and 
schedules in one brochure, while larger systems print multiple brochures to 
cover regional subsets of their system. 
Interactive telephone service simply involves a customer calling a transit 
agency representative and providing his or her origin and destination locations, 
as well as time requirements: Then, the transit representative searches for a trip 
itinerary that best meets the customer's requirements. Some telephone services 
include software support to assist the transit representative in searching for an 
itinerary, while others simply require the representative to search standard 
printed route and schedule information. In all cases, the use of a telephone ser-
vice supplements standard route and schedule brochures. 
These traditional approaches have served transit customers well due to a 
number of strengths. First, printed brochures are "portable," providing cus-
tomers with complete information to use in making decisions at their conve-
nience. Also, they require little to no support from transit agencies' staff. On 
the other hand, the strength of the telephone service is that it provides imme-
diate, interactive assistance to transit customers. Customers who may have dif-
ficulty deciphering the brochure can interact with a transit representative to 
identify a suitable trip itinerary-a process similar to working with a travel 
agent to purchase airline tickets. 
Unfortunately, each approach also suffers from significant weaknesses. 
Printed brochures are static information dissemination tools. They require that 
the transit customer manually complete the complex analysis necessary to 
"extract" an itinerary that meets his or her needs. In addition, if a change is 
made to a route or schedule, the brochures must be modified and reproduced. 
Not only is this costly, but it also results in the risk that a large portion of an 
agency's customers will continue to rely on outdated brochures to identify trips 
in a system with a new route/schedule structure. Finally, it is very difficult to 
clearly describe special transit services ( e.g., peak-period "express" service or 
specialized tourist routes) in a general-purpose brochure. 
Telephone services also suffer from serious weaknesses. First, a customer 
can access the service only when a transit representative is "on duty." By 
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expanding the availability of the service temporally, the transit agency is faced 
with higher operating costs. In addition, a customer from out of the area ( e.g., 
a business traveler or tourist) will not likely have access to the customer ser-
vice telephone number, preventing him or her from "prescheduling" a trip 
before traveling to the region. Finally, given that the service relies purely on 
verbal communications, it provides no visual information ( such as a map) to 
the customer. If the customer is unfamiliar with the region, it may be difficult 
or impossible for a transit representative to "describe" verbally where a partic-
ular stop is located. 
Clearly, there is room for improvement in the provision of route and 
schedule information. In particular, a service that retains the strengths of 
brochures and telephone service, while eliminating their weaknesses is most 
desirable. Before delving into a proposed technical approach to accomplish 
this, it is important to understand the core functions required for the selection 
of a transit-trip itinerary. 
Functions Required for Identifying Trip Itineraries 
While on the surface the identification of a transit-trip itinerary may seem 
trivial, it is, in fact, a complex process that requires a substantial amount of infor-
mation and sophisticated analyses. The core functions of this process can be clas-
sified into two general categories: spatial decisions and temporal decisions. 
Spatial Dedsions 
The first spatial decision one must make in selecting an itinerary is to 
determine which stop, if any, is sufficiently close to the point of origin. This 
decision includes basic distance measurement to determine if a stop is reason-
ably near the point of origin. However, beyond this, one must also take into 
account impediments between the origin and the stop, such as private proper-
ty, bodies of water, and interstate highways. Because of these impediments, the 
distance measurement may change from a strictly Euclidean distance, to a 
shortest-path network problem. 
To further complicate this decision, there is not one set "rule of thumb" that 
can be used to determine sufficient "closeness." Different people are willing to 
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walk different distances to access transit. Furthermore, even the same person will 
use different distance thresholds on different days based on factors such as the 
weather. Finally, the assumption that the only way to access the stop is through 
walking is erroneous. Transit customers may bicycle to the stop or take some 
other form of on-demand public transportation such as a taxi service. 
Once a set of potential stops has been selected that is sufficiently accessi-
ble from the user's origin, the next key spatial decision is "Can I get to where 
I want to go (my destination) from this origin?" The first step in making this 
decision is to repeat the origin search process by searching for stops that are 
sufficiently near the customer's destination. Again, this search must account for 
the complexity introduced by potential impediments between the bus stop and 
the destination. Once this set of potential destination stops has been identified, 
the next step is to determine if one can reach the stops in this set from the stops 
in the origin set. 
In order to determine if one can reach a destination stop from an origin 
stop, it is necessary to search the transit system's route structure. Clearly, if the 
stops are on the same route, the trip is feasible. However, in many cases a series 
of transfers will allow one to access a destination stop on a different route from 
the origin stop. While this search process is not necessarily conceptually com-
plex, it can be time consuming. For example, in an urban system, it is not 
beyond the realm of possibilities that 7 stops meet the minimum criteria for 
both the origin and destination of a trip. In this case, one would have to search 
49 potential trips to examine their feasibility. 
Temporal Dedslons 
Once the spatial decision process is complete, a transit customer is left 
with a number of trips that meet his or her minimum spatial requirements. The 
next step in selecting an itinerary is to determine which of these trips, if any, 
best meet his or her temporal requirements. In general, these requirements can 
be: ( 1) when the customer would like to leave the origin, (2) when the customer 
would like to arrive at the destination, or (3) a maximum time the customer is 
willing to accept for the overall trip time. In addition, in most cases, while one 
of these three requirements is of primary importance to a customer, the "true" 
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objective usually is a combination of the three. This results in a complex, mul-
tiobjective temporal search process. 
The temporal search process is, again, not conceptually complex, but it 
can be extremely tedious. Essentially, for each trip, one must search through 
the transit schedule table to identify the itinerary that best meets the customer's 
requirements for each origin/destination pair. In some cases, the itinerary will 
clearly fall short of the customer's requirements ( e.g., a trip that requires 4 
hours and 5 transfers). However, in general, it is likely that a number of itiner-
aries will remain following this search process. 
Finally, a number of miscellaneous factors are likely to enter the temporal 
search process. For example, some transit services, such as those provided for 
peak-period "express" service and special events, are only available during cer-
tain days or certain hours of the day. Furthermore, many transit services run 
modified schedules on weekends. Depending on the day and time the customer 
would like to travel, the temporal search must also identify which services are 
available to the customer. 
Problem Formulation 
One can consider the selection of a transit-trip itinerary in the context of 
a mathematical programming problem. The problem can be expressed as: 
Minimize: Total trip time 
Subject to: Spatial contraints 
Temporal constraints 
System constraints 
In order to address this complex optimization problem, transit customers 
are generally provided with only a printed brochure. Furthermore, the problem 
is not deterministic. Clearly, transit-trip time is stochastic, which further com-
plicates the problem. Thus, as demonstrated above, there is a need to provide 
transit customers with more effective tools to assist in selecting trip itineraries. 
Technology 
As shown in the previous section, the task of identifying a transit-trip itin-
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erary involves complex and time-consuming analyses. Furthermore, an ideal 
tool to assist transit customers in this task would be widely available at very 
low cost. This section provides general background on GIS and the WWW-
technical tools that provide the functionality needed to address this problem. 
GIS 
In his textbook, Fundamentals of Geographic Information Systems, 
DeMers defines GIS as a tool that supports the processing of spatial data into 
information (DeMers 1997). This definition clearly distinguishes GIS from the 
common misperception that it is simply a map graphic generator. The ability to 
support spatial analysis, while also simultaneously allowing for the manage-
ment and analysis of large quantities of attribute data describing the spatial 
entities, makes GIS well suited to support the identification of transit-trip itin-
eraries, in this case, the information in DeMers 's definition. 
Furthermore, GIS is currently used extensively by public transportation 
agencies primarily to support planning functions. For example, a recent survey 
of transit agencies published in the Urban Transportation Monitor reveals that 
agencies use GIS to support route planning, ridership market analysis, ori-
gin/destination demand analysis, and facilities management (1999). This exten-
sive use of GIS is particularly advantageous because most transit agencies will 
likely possess the data and software required to serve as the foundation for a 
transit-trip itinerary planner. 
To further explore the applicability of GIS to this problem, consider some of 
the fundamental spatial analyses required by a transit-trip itinerary planner. As 
stated earlier, proximity analysis is key to determine if a candidate bus stop serves 
as a viable origin or destination point. The basic GIS tools of "overlays" and 
"buffers" provide the needed functionality to support this requirement. For exam-
ple, once a customer's point of origin is located, GIS can be used to see if that point 
falls within a user-defined distance from a bus stop (buffer). Furthermore, the use 
of a map-based GIS interface allows a customer to determine if certain objects 
comprise unacceptable barriers to reaching a potential transit stop. 
Nearly all commercially available GISs are built on a relational database 
management system (RDBMS). The RDBMS serves as the engine that supports 
the management of attribute data describing the spatial entities. This capability 
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provides the functionality needed to store and analyze schedule information. For 
example, for each point representing a bus stop location, attribute data are stored 
describing the scheduled times for buses to arrive at that stop. Therefore, once a 
stop is identified as potentially meeting a customer's spatial needs as described 
above, the RDBMS portion of the GIS supports a query to determine if the stop 
meets the customer's temporal requirements. 
WWW 
The analytical capabilities of GIS are of little use if there is no way for 
customers to access them. It is this wide access that the WWW provides. The 
web is a fundamental component of the world's modem communication net-
work. It has many positive attributes, including: 
• the ability to distribute information globally; 
• accessibility to a growing market; 
• interactivity; 
• flexibility to revise, change, and update information at low cost; and 
• the capability to include user-friendly graphics. 
Global Information Distribution. The ability to distribute information 
globally is an important characteristic of the WWW due to the sheer size of the 
communication medium. Geography does not limit the feasibility of distribut-
ing information to customers on a worldwide scale. A practical example is pro-
viding transit information to tourists: travelers can plan their itinerary at a 
vacation destination before leaving home. With the Web, transit information is 
readily available to persons in another state or country. 
Accessibility to a Growing Market. WWW usage is growing at an 
unprecedented rate. When compared to television, radio, and printed materials, 
the exposure of the web is significantly larger and continuing to increase. For 
example, traffic on the Internet-which is correlated to web usage-is grow-
ing by 20 percent every month (Forsythe, Grose, and Ratner 1998). Also, by 
the year 2001, approximately 174.5 million people will have access to the web 
(Allen, Kania, and Yaeckel 1998). Currently many economically disadvantaged 
individuals, a large portion of transit customers, do not have access to the web. 
Experts agree, however, that the phenomenal growth of the web will provide 
access to all population segments in the very near future. 
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Interactivity. Interactivity is a key strength of the WWW. Unlike 
brochures, a website allows a user to question, decide, and learn through par-
ticipation. This form of communication is more successful than contemporary 
methods because the user has direct control over the exposure to the material. 
In fact, it has been argued that a "website isn't something people read, it's 
something they do" (Sterne 1995). 
Flexibility. A website possesses remarkable flexibility, allowing revisions 
and updates at a fraction of the time and cost of reprinting material. Unlike 
written materials, websites can use customer responses to quickly revise the 
site. Many consumers find it beneficial to complete surveys knowing that their 
opinions could make positive changes. Web polls are cost-effective ways to 
determine customer interests. Even if the website is not perfect at the outset, it 
can be quickly improved, provided designers are willing to have a longer-term 
commitment. 
Graphics Capability. An additional website strength lies in its ability to 
include user-friendly graphics. Many people have a much easier time under-
standing information if it is displayed with a map or picture. If it is designed in 
a user-friendly manner, then the customer has control over what information is 
shown rather than a simple static table displaying set information. It is often 
easier to provide detailed, color graphics via the Web than through a printed 
medium. 
GIS and the WWW 
Until very recently, GIS and the WWW have been distinct technologies 
that could not be integrated. However, GIS software vendors have introduced 
new tools that allow GISs to become "web-enabled." In other words, these 
products provide access to spatial information and analysis using the WWW as 
the user interface. Examples of such products are ESRI's Arc View and 
MapObjects Internet Map Server software, and Maplnfo's MapXSite software. 
These new products have attracted significant attention in the developer's com-
munity, and new applications are appearing almost daily. 
However, the challenge to apply the new GIS/WWW capabilities lies in 
the performance requirements of a transit itinerary planner. Most GIS/WWW 
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applications to date are relatively simple, allowing a user to request a particu-
lar static map via a WWW user interface. Relatively little analytical capabili-
ties are included in these applications. Therefore, the question remains, "Can 
the current GIS/WWW tools support the level of interactivity and analysis 
required for a transit-trip itinerary planner?" 
Design Case Study 
In order to determine if GIS and the WWW could be used to serve as the 
foundation for a transit-trip itinerary planner, a research team designed a pro-
totype system for the Peninsula Transportation District Commission (Pentran), 
the public transportation provider in the Peninsula region of southeastern 
Virginia. The design process allowed the team to investigate the capabilities of 
the available GIS/WWW tools. In addition to reporting on the case study, this 
section highlights a number of important differences between this application 
and more traditional GIS analyses conducted in public transportation. 
In typical GIS applications in public transportation, an analyst works in 
what can best be described as a "scientific discovery" mode. Data are collect-
ed, processed, and then analyzed in an attempt to discover new information. In 
bus route planning, for example, socioeconomic data, ridership data, and trans-
portation data are collected and then analyzed simultaneously to determine if 
areas of a region are being inadequately served or overserved. This process 
works very well for off-line "planning" GIS applications where an experienced 
analyst searches for information. 
Alternatively, a GIS/WWW trip itinerary planner will be used by transit 
customers with no GIS experience. In addition, there are significant process-
ing time constraints that must be met. In other words, rather than approaching 
the trip itinerary planner design from a "scientific discovery" perspective, the 
planner must be designed as a piece of applications software. Because of this, 
it is important to take a new, more structured approach to GIS applications 
design. 
Software design is an area of great debate in the software engineering 
community. There are two general classes of software design approaches: 
waterfall and rapid prototyping (Eisner 1997). 
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In the waterfall approach, system development follows a structured linear 
approach: 
1. Functional requirements of the system are fully detailed. 
2. A technical design is developed to meet the requirements. 
3. The software is crafted. 
The rapid prototyping approach essentially moves quickly through the 
waterfall methodology a number of times, developing more and more detailed 
prototype systems as the number of iterations increase. Because of this itera-
tive nature, the rapid prototyping approach is also referred to as "spiral 
methodology." Both the waterfall and rapid prototyping approaches have been 
used successfully and unsuccessfully in the past. A complete description of the 
strengths and weaknesses of the approaches, while beyond the scope of this 
paper, can be found in the software engineering literature. 
Given the uncertain nature of the technical capabilities of GIS/WWW 
tools, the research team chose to use the rapid prototyping approach. This 
allowed the team to frequently check to see if the functionality required by a 
particular design was provided by the tools. The core tools used in the effort 
were Microsoft's VisualBasic and ESRI's MapObjects Internet Map Server. 
Development of the system required a significant amount of effort. The 
fundamental result of the effort was that the GIS/WWW tools available do pro-
vide the needed capabilities to support a transit-trip itinerary planner service. 
Importance of a Detailed Design 
When developing the prototypes, it became very clear that a thoroughly 
detailed design was essential to ensure tight integration of system components. 
As discussed earlier in this article, the trip planning process is complex, and 
this complexity resulted in a lengthy design document. Figure 1 displays the 
design flowchart for the web page that allows a user to input the origin loca-
tion. The prototype that resulted from this design is displayed in Figure 2. 
Arriving at the final design and prototype displayed in these figures required 
six rapid prototyping iterations. 
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Figure 1. Design for origin input page 
Role of the Database Structure 
Addren (ori11in) 
Latitudr 
longitudr 
TO PROCESS 2.6 
Addreu (origin) 
Latit,uk 
l.ongitudr 
The database plays a key role in the trip itinerary planner system. It orga-
nizes data describing the transit system, and provides a mechanism to store and 
manage the preferences of the user as he or she interacts with the system. 
Considerable effort was required when designing the structure of the database 
tables (the schema). In fact, nearly one-third of the entire system design docu-
ment is devoted to the database schema. 
Design for Ease of Maintenance 
As discussed earlier, one of the key advantages offered by the use of the 
WWW is that the trip itinerary planner can quickly adapt to changes in the tran-
sit system's routes and/or schedules. However, to allow for this, the prototype 
design had to directly address maintenance tasks. By considering maintenance of 
the system throughout the design process, changes can be made easily through 
databases, without changing the core source code. In addition, a portion of the 
design document is dedicated to detailing procedures for basic maintenance 
activities such as adding/deleting stops, adding/deleting routes, etc. 
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The integration of GIS and the WWW provide capabilities needed to pro-
vide an effective tool in assisting transit customers in the complex task of 
selecting a trip itinerary. The development of such a tool, while feasible, 
requires a significantly different approach from traditional transit GIS appli-
cations. However, as shown in this research, by applying a structured software 
design approach, such a tool can be effectively developed. 
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Transit operators are increasingly being asked to provide services more cost effi-
ciently. To do this, operators must find ways to reduce the costs of delivering a given 
level of service (in contrast to simply reducing cost at the expense of lower service lev-
els). There is growing concern in many countries that operators are not focusing enough 
attention on identifying whether passengers are satisfied with existing service levels and 
what might be done to increase or at least preserve current service quality. 
This article develops a stated preference model of service quality choice that pro-
vides the set of indicators required to represent a user-based measure of service quality. 
The service quality index (SQ/) provides an operationally appealing measure of service 
effectiveness to assist regulators in administering and monitoring a performance assess-
ment regime and operators in improving customer service. SQ/ has been readily accept-
ed by many bus operators in New South Wales (Australia) as the preferred way of estab-
lishing and monitoring the effectiveness of service levels, in contrast to traditional 
stand-alone satisfaction scores based on independent assessment of each attribute in iso-
lation from the entire service package that passengers actually experience. 
Introduction 
Although transportation researchers recognize output in all transportation 
industries as being multiproduct and multidimensional, empirical cost and 
demand studies mainly restrict the specification of output to simple physical 
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measures. Output in the bus industry has been measured in vehicle-kilometers, 
and alternatively in passenger-trips (Berechman 1987) or in bus-miles (Viton 
1986). Other empirical studies have recognized the importance of the shape of 
the network (Windle 1988; Filippini et al. 1992). Examples of network descrip-
tions are the length of the network ( e.g., Caves et al. 1985) or the number of 
stops ( or stations) (Filippini et al. 1992). More sophisticated descriptions con-
sider the structure of the network in terms of the graph of a transport network 
(e.g., Filippini 1991). Using the notions of nodes (stops) and arcs (connections) 
of a transport network, graph theory enables the derivation of a network indi-
cator that contains information about length and structure of the network. 
Several authors ( e.g., De Borger 1991) have pursued another approach 
based on hedonic output aggregator functions, specifying the cost function as a 
function of some output function. 1 De Borger, for example, specifies two Cobb 
Douglas-type functions for F (freight-kilometers) and R (passenger-kilometers) 
for Belgian railroads. The cost function is estimated jointly with the aggregator 
function. This procedure is usually less parameter intensive and allows the use 
of flexible functional forms (Jara-Diaz 1982). 
Despite attempts to include service quality variables in cost and demand func-
tion estimation, and the large amount of literature on the underlying dimensions of 
service quality in user preferences surveys (e.g., Pullen 1993; Swanson et al. 1997; 
Cunningham et al. 1997; Kittleson and Associates 1996), previous cost and demand 
studies simplify the concept of service quality and measure it without input from 
service users. This article focuses on the development of an SQI, which was derived 
from a revealed preference discrete choice model, as a representation of the quality 
level currently on offer. The index, enriched by a stated preference experiment, 
shows that changes in service levels have a direct influence on costs as quality rep-
resents an input that has costs and an indirect influence via SQI and its parameteri-
zation. This, in turn, influences the demand for bus travel, which itself influences 
costs in a model in which physical output is defined by final demand. 
Data for the empirical model system are sourced from a sample of private 
urban bus operators and their passengers in New South Wales.2 These operators 
provide services under a contractual arrangement to the state government that 
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gives them sole authority to provide local route services within their operating 
area, subject to compliance with minimum service levels and maximum aver-
age age of the fleet ( for full details of the contractual conditions, see Brewer 
and Hensher 1997). Operators compete with rail and car, but not with other bus 
operations servicing the scheduled route market. They do compete in the mar-
kets for tour/charter and dedicated school contracts. The results have important 
consequences for both bus operators and regulators. For bus operators, the 
results provide an improved understanding of customers' perceptions and use 
of different service levels as well as the marginal cost of providing best-prac-
tice service quality. For transport regulators, the results help establish rules for 
competitive tendering and definitions of a performance assessment regime. 
This article introduces the approach to measuring service quality. It pro-
vides estimation results derived from the model and concludes with comments 
on particular issues. 
Service Quality 
The concept of service quality includes aspects of transportation service 
that are not always well defined and easily measured. In this article, quality of 
service is defined in terms of a set of attributes that each user perceives to be 
the sources of utility or satisfaction in bus use. The dimensions of quality, 
viewed from a customer's perspective, are complex. Consumers might consid-
er comfort at the bus stop and the time to get a seat, or only the comfort of the 
seats. Modal choice surveys have identified a large number of influences on the 
use of buses in contrast to other private and public modes. Service quality can 
be divided into six broad classes of effects, each containing different quality 
dimensions (Hensher 1991 ). The left column in Table 1 summarizes one possi-
ble classification of the main influences on the demand side. 
Some demand-side measures can be translated ( or mapped) into a set of 
supply-side equivalences (resources that the operator has partial or total con-
trol of) such as timetable, fleet age, and/or buses that are air-conditioned; the 
number of vehicles that are wheelchair accessible; the number of hours spent 
cleaning vehicles; and the money spent on driver training. 
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Tobie 1 
Demand-Side Effects and Their Equivalence on the Supply Side 
Demand-Side Effects 
Getting-to-the-bus-stop quality 
• ease, safety, time (distance), knowing 
where the bus stop is 
Wait quality 
• wait time at stop, punctuality of bus 
• wait comfort, wait safety 
Trip quality 
• time to board bus 
• time to get seat 
• moving to your seat 
• travel time 
• trip cost 
Vehicle quality 
• cleanliness 
• comfort of seats (types), spaciousness 
• temperature control (ventilation) 
• noise 
• safety 
• modernity 
• ease of use for those with disabilities 
Driver quality 
• appearance 
• helpfulness 
lnfonnation quality 
• pretrip information 
Supply-Side Equivalence 
Getting-to-the-bus-stop quality 
• frequency, availability of bus shelter 
and seats 
Wait quality 
• frequency 
• availability of bus shelter and seats 
Trip quality 
• frequency, percent of low-floor buses 
• number of seats available 
• average speed, network shape 
• travel time 
• fare 
Vehicle quality 
• hours of vehicle cleaning/vehicle 
• percent of buses with cloth seats 
• percent of buses with air-conditioning 
• visual surveillance 
• average age of the fleet 
• wheelchair access (yes/no) 
Driver quality 
• years of driving experience, money 
spent on drivers' training 
lnfonnation Quality 
• availability of timetable/destination 
Source: Brewer and Hensher 1997; Hensher 1991; Swanson et al., 1997. 
Supply-side attributes are, in contrast to the quality attributes in the left 
column, to varying degrees, observable and under the direct control of the bus 
operator. 3 For example a change in the average fleet size will have a direct 
influence on the time to get a seat. On the other side, the supplied level of ser-
vice quality is expected to be a function of consumer preferences. If the sup-
plied quality level is a response to customer preferences, and not only to some 
regulatory restrictions, quality exogeneity cannot be assumed. In this circum-
stance, a capability to represent the quality of service as determined by users 
is needed. The discrete choice approach is an appealing framework. 
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Deriving a User-Based SQI 
Service quality could be achieved by analyzing customer preferences for 
different levels of bus service quality and deriving the utility of the actual sup-
plied quality level. To this extent, bus travelers' preferences must be identified 
and quantified. This analysis is restricted to actual bus users; it does recognize 
that nonusers also provide useful information on levels of service offered by 
bus operators. Within a performance regime based on the acceptability of ser-
vice levels to actual users and with a focus on the service quality that influ-
ences operator costs, the emphasis on users is appropriate. 
In order to determine user preferences for service quality, information is 
needed on the behavioral responses to a wide range of levels of service quali-
ty defined on an extended set of attributes such as those given in Table I . 
Revealed preference (RP) data are typically restrictive in their variance prop-
erties, but are an important input into the assessment. The preferred approach 
is a stated preference (SP) experiment combined with existing levels of service. 
A sampled passenger would evaluate a number of alternative service levels 
together with the level experienced and choose the most preferred. 
Systematically varying the levels of the attributes in repeated experiments pro-
vides a profile of each passenger's preferences for bus services. The data are 
analyzed as a discrete choice model in which the SP and RP data are combined 
to obtain estimated parameters for each attribute. The simple multinomial logit 
(MNL) model is estimated in which all random components are independently 
and identically distributed (11D).4 
An SQI for each bus firm can be derived from the application of the para-
meter estimates to the current RP levels that each operator-specific passenger 
sample currently experiences. This index is not a probability ( of choice) 
weighted indicator that is typically derived from a choice model (and referred 
to as the inclusive value or expected maximum utility index); rather it is an 
indicator based solely on the levels of service currently on offer. The SP-RP 
model's role is to provide a rich set of parameter estimates to weight each 
attribute of service quality. 
Such a measure is useful as a stand-alone index of passenger satisfaction 
for a performance assessment regime (PAR). The role of service quality is not 
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only as an input, which influences operational costs, but it also represents an 
important determinant of passenger travel demand. One of the principal diffi-
culties in passenger travel demand studies is the specification of the relevant 
set of service attributes. Previous empirical studies on passenger demand 
restricted service quality specification to some measurable characteristics of 
the supplied service, which are normally selected from a limited set of observ-
able variables. The SQI derived here is based on user perception for different 
quality levels and not on some set of ad hoc plausible quality attributes. It is 
passenger perception of quality changes that has an impact on final demand 
and not the physical changes in some output characteristics. 
Given its users-character, SQI can enter as a theoretically valid argument 
in a travel demand function. A general form of passenger demand can, there-
fore, be written as: 
y = d(ys,sqii, ... sqi,.,c,m,t) (1) 
Or alternatively: 
y = d(y51 SQI,c,m,r) (2) 
The first specification assumes passenger travel demand as a function of the 
physical output y S' the cost of the competing mode c, the income m, some socioe-
conomic variables r, and the parameterized quality attributes sqi1, • •• ,sqik The 
sqi's are the components of the SQI and represent the weighted quality attribut-
es levels resulting from the discrete choice model estimation. The alternative 
specification (2) considers service quality in its weighted aggregate form (SQI). 
Empirical Approach 
The choice model requires data from a sample of bus users on their pref-
erences for different bus service levels. An appealing paradigm, consistent with 
the economic theory, to obtain robust models of consumer behavior is the com-
bination of RP and SP data. The merging of these two data sources has been 
successfully applied in several empirical studies ( e.g., Hensher, Louviere, and 
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Swait 1999; Louviere, Hensher, and Swait 2000; Hensher 1994 ). The major 
advantage of SP data compared with RP data is that they exploit a more exten-
sive attributes space. RP (or market) data vary only within the frontier of the 
existing alternatives, restricting the variability of the quality attributes. Even 
within the technology frontier, the variability of service attribute levels in real 
markets is typically limited. Increasing the attributes' range through SP: 
• improves the identification of the willingness to pay for a particular service 
attribute, 
• reduces the risk of confounding correlation between attributes, and 
• produces more robust parameters in the discrete choice model estimation. 
RP data have still to be considered because they represent both an anchor 
around which the SP attributes levels are systematically varied and an important 
input into the evaluation of the expected maximum satisfaction associated with a 
specific level of service quality (i.e., the SQI of a particular bus operator). 
The following sections outline the major phases in choice modeling. They 
discuss the choice of the relevant attributes and their levels in the SP experi-
ment and provide details on the survey and the experimental design. 
Attribute Selection and Levels for the Experimental Design 
To assist in the selection of attributes for the stated preference experiment, 
a broad-based pilot survey instrument was designed that listed the full set of ser-
vice attributes (around 40) that the literature suggests are potential influences on 
bus users' preferences. Thirty-nine private operators in Sydney were faxed the 
instrument and asked to evaluate each attribute on a 0-to-100 scale, using their 
own experience in assessing the relative importance to their passengers. 
Eighteen operators responded to the pilot survey. The attributes' rankings 
were analyzed using descriptive statistics, frequency tables, and factor analy-
sis. To keep the experiment to a manageable size, the number of attributes was 
restricted to 13. The selection of the key 13 service attributes for the SP design 
was based on findings from the pilot survey, a literature research, and inter-
views with bus industry specialists. Table 2 presents the final set of the 13 
attributes and their levels. 
Vol. 3, No. 2, 2000 
58 Journal of Public Transportation 
Each attribute has three levels. The levels are defined to be realistic with val-
ues varying in a broad interval to ensure clear trade-offs between attributes. The 
number in parentheses corresponds to the associated code in the SP experiment. 5 
JheSurvey 
The sample selection is restricted to scheduled6 bus users of 25 private 
urban bus operators in New South Wales. Since this study focuses on assessing 
traveler preferences or satisfaction for service quality for a specific bus ser-
vice, the exclusion of other modes is defensible. The survey was conducted as 
a simple "paper-and-pencil" questionnaire.1 In the revealed preference part of 
the study, scheduled bus users reported details of their current trip in addition 
to some socioeconomic characteristics. Survey forms were distributed and col-
lected during April and May 1999. 
Statistical Design of the SP Instrument 
Through a formal statistical design, the attribute levels are combined into 
bus packages before being translated into a survey form. The full factorial 
design (i.e., all possible bus packages) consists of 313 combinations of the 13 
attributes in each of three levels. To produce a practicable and understandable 
design for the respondents, the number of combinations was restricted to 81 
(i.e., 81 choice sets) using a fractional design. Fractional designs permit the 
reduction in the number of combinations (i.e., the number of bus packages) 
without losing important statistical information ( see Louviere, Hensher, and 
Swait 2000). 
The pretest of the survey showed that respondents were able to evaluate 
consistently three choice sets (i.e., different scenarios of bus packages). The 
researchers reduced the number of different survey forms to 27. Each of the 32 
bus operators received 8 survey sets each consisting of 27 different survey 
forms or 27 x 8=216 survey forms and instructions on how to organize the sur-
vey. An example of a choice set consisting of three paired comparisons is given 
in Table 3. 
Each of the three coded lines in Table 3 corresponds to a choice set or a 
scenario. The values 0, 1, and 2 correspond to the levels assigned to an attribute 
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"Table 2 
The Set of Attributes and Attributes Levels in the SP Experiment 
Attribute Levels Interpretation of Levels 
Reliability 3 • On time (2) 
• 5 minutes late (I) 
• 10 minutes late (0) 
Fare 3 • 25% more than the current one-way fare (2) 
• Same as now (I) 
• 25% less than the current one-way fare (0) 
Walking distance to the bus stop 3 • Same as now (0) 
(in minutes) • 5 minutes more (I) 
• 10 minutes more (2) 
Waiting safety 3 • Very safe (2) 
• Reasonably safe (I) 
• Reasonably unsafe (0) 
Travel time 3 • 25% quicker than the current travel time (0) 
• Same as now (I) 
• 25% longer than the current travel time (2) 
Bus stop facilities 3 • Bus shelter with seats (2) 
\ 
• Seats only ( I) 
• No shelter or seats at all (0) 
Air-conditioning 3 • Available with no surcharge (2) 
• Available with a surcharge of 20% on existing 
one-way fare (I) 
• Not available (0) 
Information at the bus stop 3 • Timetable and map (2) 
• Timetable but no map (I) 
• None (0) 
Frequency 3 • Every 15 minutes (2) 
• Every 30 minutes (I) 
• Every 60 minutes (0) 
Safety on board 3 • The ride is very smooth with no sudden 
braking (2) 
• The ride is generally smooth with rare 
sudden braking ( 1) 
• The ride is jerky; sudden braking occurs often (0) 
Cleanliness of seats 3 • Very clean (2) 
• Clean enough (I) 
• Not clean enough (0) 
Access to the bus 3 • Wide entry with no steps (2) 
• Wide entry with 2 steps (I) 
• Narrow entry with 4 steps (0) 
Driver attitude 3 • Very friendly (2) 
• Friendly enough (I) 
• Very unfriendly (0) 
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Table 3 
Example of Three Choice sets 
Bus Package of Bus Company A Bus Package of Bus Company B 
0 I I 0 2 0 I I 2 0 I 2 I 2 I I I 0 I I I I 0 I I 2 
0 I I 0 I 0 2 2 I 0 2 I 2 I 2 2 2 0 2 2 2 2 0 2 2 I 
0 I I I I I 0 I I I I I I I I 0 I I 0 I I 0 I 0 I I 
(see Table 2). For example, row I begins with a 0, which is the low level ( I 0 
minutes late) of the attribute "reliability" for the bus package of Bus Company 
A in the first scenario. ln the SP experiment, passengers were asked to evalu-
ate two other bus packages in addition to the service level experienced on their 
current trip and indicate which of the three bus packages they preferred. An 
example of a SP question is shown in Figure l with a response question. 
Air-conditioning 
lnform:uion a l lhc bus SIO 
Frc ucnc 
Safety on boa.rd 
Cleanliness of sc:1ts 
E.ssc of access to the bus 
Driver Jlliludc 
AvaUablc with a surcharge o(20 S on existing one-
wa fare 
Tlmetablt and ma 
Evcrv 60 mlnules 
Tht ride ls vtry smooth with no sudden br2kJng 
Ve clean 
Wide cnlni with no Sit s lnsidc the bus 
Friendl y tnou 
Not available 
Eve · IS mlnulcs 
The ride bjcrky; suddt n br.tkJng occurs 
often 
Clean cnou h 
Wide cntn' wllh 2 stc s Inside the bus 
Ve friend! 
If BUS A and BUS B were available today, which bus service would you choose? 
D BUSA OBUSB D The bus you arc traveling on 
Figure 1. Example of the SP instrument for one choice set 
Empirical Findings 
This section examines the results of the user preference model. It also dis-
cusses the SQI for each operator. 
Results of the User Preference Model 
Twenty-five operators returned data from the onboard RP-SP user survey. 
Each operator was invited to collect the data over an eight-week period in 
April- May 1999. A total of 3,849 useable observations (out of 4,334 returns) 
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was incorporated in the estimation of the discrete choice model. An MNL spec-
ification was selected. This is appropriate for a model form in which the utili-
ty expressions associated with the current trip and two attribute packages are 
unlabeled alternatives. Consequently all design attributes were given the same 
parameter estimates ( or weights) across the three alternatives. In addition, the 
current trip alternative considered alternative-specific characteristics of the 
passenger (income, gender, age, and car availability) and of the operator, 
together with a number of other potential influences on relative utility such as 
treatment effect, trip purpose, and access mode. 
The final user attribute choice model is summarized in Table 4. The model 
includes the attributes of the SP experiment, operator-specific dummy (i.e., 1, 0) 
variables and three user characteristics. The overall goodness of fit ( adjusted 
pseudo R2) of the model is 0.324.1 The service attributes provide very important 
information on the contribution of each service dimension to overall service 
quality ( equating service quality from a user perspective to the derived utility 
from bus use). The 13 service attributes have been specified as either continuous, 
where they are ratio scaled, or as dummy variables on each attribute level relative 
to a base level. Reliability, fare, access time, and bus travel time are ratio scaled 
and enter each utility expression as stand-alone attributes. The other 9 attributes, 
each of three levels, are represented by 18 variables in the choice model. 
Frequency of service, although a potentially continuous variable, has been spec-
ified as two dummy variables for reasons given below. 
The great majority of the SP attributes are statistically significant. Service 
reliability (i.e., the extent to which buses arrive on time), fares, access time, 
and travel time are all highly significant with the expected negative sign. The 
value of bus travel time savings implied by the ratio of the parameter estimate 
of travel time to fare is $4.01 per person-hour; and the value of access (to bus) 
travel time savings is $5.39 per person-hour. This is impressive, lining up 
closely with the evidence from other studies. This adds much credence to the 
empirical outputs. When the dummy attributes are considered, the researchers 
systematically found plausible results. Relative to "reasonably unsafe," they 
found a positive (almost) significant parameter estimate for "reasonably safe" 
(0.1510) and for "very safe" (0.1889). The higher estimate for "very safe" in 
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Table4 
Final User Preference Model 
Variable Units Acronvm Parameter t-value 
Reliability mins RELi -0.05821 -8.411 
Bus fare $ TARIF -0.4780 -6.406 
Access time mins ACCESST -0.04317 -5.311 
Bus time mins TRATIM -0.03200 -5.435 
Very safe 1,0 VSAFE 0.18895 2.255 
Reasonably safe 1,0 RSAFE 0.15108 1.820 
Seats only at bus stop 1,0 SEATS -0.03411 -0.510 
Seat plus shelter 1,0 SEATSHEL 0.09040 1.503 
Air-conditioning free 1,0 AVALFREE 0.07131 1.112 
Air-conditioning at 20% extra fare 1,0 AVALPAY -0.17432 -2.207 
Ride generally smooth 1,0 GSBRAKE 0.20788 2.963 
Ride very smooth 1,0 VSNBRAKE 0.35232 4.904 
Clean enough 1,0 CENOUGH 0.13867 1.830 
Very clean 1,0 VCLEAN 0.20446 2.713 
Wide entry with 2 steps 1,0 WIDE2STP 0.09589 1.499 
Wide entry with no steps 1,0 WIDENSTP -0.10319 -1.372 
Driver friendly enough 1,0 FRIENDEN 0.19798 2.572 
Driver very friendly 1,0 VFRIEND 0.42287 5.564 
Timetable only 1,0 TIMNOMAP 0.29609 4.745 
Timetable and map 1,0 TIMWMAP 0.19720 3.021 
Frequency/every 60 minutes 1,0 FREQ60 -0.58595 -6.902 
Frequency/every 30 minutes 1,0 FREQ30 -0.12221 -1.640 
Female 1,0 FEMALE 0.09986 1.198 
Personal income $'000s PINCO 0.00905 3.817 
Age of passenger years AGES 0.01379 5.787 
Operator 1 1,0 Opl 0.37358 1.671 
Operator 2 1,0 Op2 0.19642 0.654 
Operator 3 1,0 Op3 -0.94098 -5.497 
Operator 4 1,0 Op4 -0.17726 -1.080 
Operator 5 1,0 OpS -0.12964 -0.653 
Operator 6 1,0 Op6 0.97267 1.937 
Operator 7 1,0 Op7 -0.18127 -0.982 
Operator 8 1,0 Op8 0.35723 1.294 
Operator 9 1,0 Op9 -0.26210 -1.215 
Operator 10 1,0 OplO -0.56626 -1.845 
Operator 11 1,0 Opll -1.2555 -4.850 
Operator 12 1,0 Opl2 -0.22189 -0.842 
Operator 13 1,0 Op13 -0.47366 -1.210 
Operator 14 1,0 Opl4 0.01784 0.072 
Operator 15 1,0 0p1s 0.06911 0.084 
Operator 16 1,0 Opl6 -0.37973 -1.685 
Operator 17 1,0 Opl7 0.06878 0.292 
Operator 18 1,0 Opl8 -0.36574 -0.825 
Operator 19 1,0 Opl9 1.1207 4.218 
Operator 20 1,0 Op20 0.10014 0.488 
Operator 21 1,0 Op21 0.11275 0.546 
Operator 22 1,0 Op22 0.32239 0.781 
Operator 23 1,0 Op23 -0.53292 -1.845 
Operator 24 1,0 Op24 0.08878 0.161 
Log-likelihood 2839.25 
Pseudo R1 (adjusted) 0.324 
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contrast to "reasonably safe," is plausible. The infrastructure at the bus stop 
appears not to be a major influence on service quality with both "seats only" 
and "bus shelter with seats" not being statistically significant relative to "no 
shelter or seats." If reproducible in further studies, this has important policy 
implications as to priorities in service improvement. The availability of air-con-
ditioning is another interesting result. "Air-conditioning without a fare sur-
charge" is not statistically significant relative to no air-conditioning. In con-
trast, the provision of air-conditioning with a 20 percent surcharge on existing 
fares is statistically significant with a negative sign, suggesting that users 
would prefer not to have air-conditioning if it meant paying higher fares. 
Onboard safety, defined by smoothness of the ride, is a statistically strong 
attribute. Relative to "the ride is jerky with sudden braking occurring often," 
researchers found that "the ride is generally smooth with rare sudden braking" 
and "the ride is smooth with no sudden braking" are both very important pos-
itive attributes of service quality. This suggests both policy initiatives in driver 
skill as well as vehicle quality. Cleanliness of the bus is statistically significant 
for "very clean" relative to "not clean enough." The nonstatistical (1.830) sig-
nificance of "clean enough" suggests a dichotomy between very clean and not 
very clean. Ease of access to a bus, closely linked to the issue of accessible 
transport, turns out to be not so important overall, presumably because the 
majority of users (including many aging users) are sufficiently healthy enough 
to not be concerned with the configuration of steps and entry widths. Driver 
attitude is a statistically strong influence on a user's perception of service qual-
ity. Indeed, relative to "very unfriendly" a significant increase might be expect-
ed in the mean parameter estimate when going from "friendly enough" to "very 
friendly." This is the most nonlinear effect on utility of all the attributes of ser-
vice quality. Finally, the availability of information at the bus stop (timetable 
and map) is statistically important compared to "no information," although sur-
prisingly the key information item is a timetable, with a map being a liability 
(possibly because of experience with vandalism). 
Finally, bus frequency (defined as 15, 30, and 60 minutes) was found to 
be significant when treated as a dummy variable distinguishing 60 minutes 
from 15 and 30 minutes. There is a strong negative sign for the 60-minute 
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dummy variable suggesting that a 60-minute service reduces relative utility 
significantly, compared with a service frequency of every 15 or 30 minutes. 
Not statistically significant is the 30-minute dummy variable, defined equal to 
one for frequencies equal to 30 minutes. 
The socioeconomic characteristics sought from bus users were limited to 
personal income, age, gender, and car availability. Generally, older individuals 
and those with higher incomes preferred the levels of service offered by the 
existing trip than by the alternative packages. This suggests that as individuals 
age and their incomes rise, they see existing service quality as increasingly sat-
isfying their requirements. Alternatively, younger users and those on lower 
incomes perceive a greater need for improved service quality. Car availability 
was not statistically significant. 
The researchers investigated the potential for systematic bias due to the 
sequence in which the SP treatments were given on the survey instrument. 
There was no evidence of bias in selection from the current and two alternative 
service packages. The researchers also analyzed possible effects of the survey 
administration since a range of data collection procedures were implemented 
across the 25 operators. For example, both drivers and inspectors were involved 
in the forms' distribution. A series of dummy variables were introduced to dis-
tinguish distribution and collection by (a) the driver, (b) an inspector who 
stayed on board and explained the survey, and ( c) an inspector handing out 
forms with a reply post-paid envelope to return the forms at a later date. The 
distribution and collection procedure was not a statistically significant influ-
ence on the choices made by respondents, despite the suggestion from some 
bus operators that the responses would be systematically biased (in favor of 
current service) by an approach that may appear to be coercing passengers to 
participate. 
Trip purpose, with the exception of commuting, did not statistically 
impact choice, while commuting was marginally significant. Commuting was 
excluded from the final model in order to limit the amount of data needed to 
construct an SQI for operators who were not participating in the SP survey. As 
a consequence, the commuter effect is absorbed into the operator-specific 
dummy variables (assigned to the existing trip alternative). With 25 bus opera-
Vol. 3, No. 2, 2000 
Journal of Public Transportation 65 
tors, the researchers had 24 operator-specific effects. These effects account for 
other influences on choice that are unique to each operator. A negative sign on 
the parameter estimate implies that a bus operator is perceived by users as 
delivering a quality of service that is, relative to the base operator, worse. By 
comparing the absolute magnitude of the parameter estimate, one can see the 
extent to which an operator is delivering a service that is worse than other oper-
ators after allowing for the attributes explicitly taken into account from the SP 
experiment. Table 4 shows that Operators 3 and 11 have the highest negative 
operator-specific parameter estimates while Operators 1, 6, and 19 have the 
highest positive operator-specific estimates. 
111e Service Quallty Index 
The SQI for each operator can be calculated by the application of the util-
ity expression in Table 5 and the levels of each of the attributes associated with 
the current trip experience of each sampled passenger. In this initial study, the 
researchers estimated a single set of utility weights across the sample of 3,849 
passengers using the services of 25 operators. They investigated possibilities of 
differences in weights between segments of operators ( e.g., Sydney metropol-
itan vs. regional vs. country towns) and found no statistically significant dif-
ferences. This is most encouraging, suggesting a similar pattern of preferences 
of passengers across all operating environments. This does not mean, however, 
that the levels of service offered on each service attribute are the same (indeed, 
there is substantial variation as shown in Figure 2 of the mean and standard 
deviation of each attribute for each operator). Rather, it shows that the margin-
al utility of each attribute (i.e., the mean parameter estimate of part-worth 
weight) is well represented by a single mean estimate across all operators. 
The SQI developed for each operator is summarized in Table 5 and 
graphed in Figure 2 at its mean for each operator. The researchers normalized 
the SQI in Figure 1 to a base of 0 for the operator with the lowest relative SQI. 
The range is from Oto 2.70. This estimate is the SQI indicator imported into 
the passenger-demand model. 
From the parameter estimates, other interesting results can be derived. 
Figure 3 shows the contribution (in terms of utility) of each single, quality 
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Tobie s 
Summary Statistics of Service Quality Index 
Operator Mean Standard Deviation Minimum Maximum Sample Size 
I 0.5311 0.788 -2.39 2.28 249 
2 0.3900 0.894 -1.87 2.00 96 
3 -.8178 1.248 -4.88 1.92 508 
4 -1.098 0.927 -5.58 0.58 374 
5 -1.2840 1.406 -5.46 0.84 196 
6 -.8377 0.383 -.525 0.80 24* 
7 -.9263 1.297 -6.74 1.82 412 
8 -.7113 0.566 -2.12 0.44 150 
9 -.4597 0.685 -2.55 1.06 173 
10 -.5805 0.904 -3.06 0.67 64* 
II -1.628 0.979 -4.55 0.55 90 
12 -.3923 1.000 -3.80 1.40 l00 
13 0.5435 0.483 -.434 1.28 41* 
14 0.7636 0.940 -2.28 2.61 180 
15 0.2079 0.637 -.638 0.692 9* 
16 -.6345 0.958 -4.00 1.03 159 
17 -.0649 1.089 -2.86 2.09 190 
18 -.5687 1.206 -3.24 1.04 27* 
19 1.0174 0.947 -.990 2.70 203 
20 -.0444 0.639 -1.43 1.55 224 
21 -.4212 0.852 -3.45 l.17 227 
22 0.6466 0.643 -.600 2.01 46* 
23 -.3076 1.034 -4.28 .808 65* 
24 .1051 1.156 -2.17 1.42 22* 
25 -1.7579 .875 -3.01 -.096 20* 
All -.4067 1.224 -6.74 2.70 3849 
Note: The starred sample sizes are too small to be able to infer any substantive evidence from these 
specific operators. Ongoing survey research has boosted these numbers to enable us to investigate the 
performance of these operators in more detail. 
attribute over the entire sample.9 Tariff (UTARIF), travel time (UTRATIM), 
and access time (UACCESST) have the highest impact on service quality On 
the positive side of SQI, the major influence is given by the friendliness of the 
driver (UVFRIEND) and the smoothness of the ride (UVSNBRAK). 
Service Effectiveness and Contracts10 
Table 6 gives an example on how to integrate SQI targets into a contract-
ing process. It assumes that from a survey of a sample of existing users, the 
user-defined quality of current service of three operators has been identified. 
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Operator 1 achieved an SQ I of 1.4 by providing a service that is on average two 
minutes late, clean enough for 60 percent of the sampled users, costs on aver-
age $2.1, etc. Operators 2 and 3 have SQis, respectively, of 1.3 and 2.0. 
Assuming that these operators are comparable, Operator 3 exemplifies best 
practice. 
In many countries, monopolistic bus operating conditions exist in urban 
areas. Urban areas also have vastly different characteristics with respect to key fac-
tors such as travel distances, topography, urban structure, etc. Often there exists a 
situation of few and protected operators, each operating under usually vastly dif-
ferent conditions. In light of this, it may be difficult to determine best practice by 
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approach may be to establish an existing SQI for the current operator in each area 
and use this as the starting point from which service delivery must be improved. 
Regulators can use the SQI in the contract design to specify how much 
service improvement they require relative to the current levels as illustrated in 
the last two columns of Table 6. Although one might impose the requirement 
that each and every operator must be at best practice, this may discourage bid-
ders and so a target level is set that is recognized as achievable by potential bid-
ders. The level should be incentive compatible. 
Given the gap between an operator's SQI and that of best practice (e.g., 0.6 
Table6 
Including SQI Targets In the Contact Design 
Current Service Description SQ/ 
Attributes Target after 
Of}erator Reliability Bus Fare Clean Enough Travel Time Etc. Realized 2.5 Years 5 Years 
l 2 minutes late 2.1 60% 25 minutes ... l.4 l.6 l.8 
2 l minute late 2.4 78% 26 minutes ... 1.3 
3 I minute late 2.0 80% 21 minutes ... 2.0 
for Operator 3 ), the researchers propose a formulation SQ! +z where z is the 
predesignated improvement over a period of time (e.g., 0.2 in both subperiods). 
The SQI+z formula provides a target in line with a predesignated increase in 
the service quality level. In the case of the service previously provided by 
incumbent Operator 1, authorities might impose an SQI target of 1.6 after 2.5 
years and a final SQI target of 1.8 at the end of the contract (5 years). 
The required service quality level can be evaluated by bidders and added 
into the cost of providing the higher level of service to determine the bid price. 
The contract will be awarded to the lowest price offer (with the cost of service 
quality internalized). Once successful in winning the contract, the operator has 
a strong incentive to meet the new levels of service. 
Monitoring and Responses 
To ensure contract compliance, the supplier must be monitored during the 
contract period. Assuming a contract length of 5 years, a performance assess-
ment should be imposed at the midpoint. An operator would have to conduct a 
user survey after 2.5 years to establish compliance. To avoid any disputes on 
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who should pay for the survey, it makes good sense to include the monitoring 
cost as part of transaction costs of the bid and include it in the bid price. Table 
7 summarizes the four possible outcomes of a contractual process. 
If the operator is compliant, it becomes a political decision whether the 
Compliant 
Noncompliant 
Table 7 
Possible Outcomes of a Tender 
Renewal 
End of the 5 years 
Retendered 
Retender 
End of the 5 years 
Retender: Warning after 2.5 years 
contract will be renewed or retendered at the end of the contract period. In the 
case of noncompliance after the first half of the contract period, the noncom-
pliant operator should be warned about underperf ormance without loosing a 
contract. If the operator is unable to achieve the target performance by the end 
of the contract period, the contract should be retendered. In the case of a non-
compliant operator, the tendering authority must determine if the reasons for 
noncompliance are internal to the contractor (i.e., under its control) or external 
(i.e., not under operator control). Only internal failure needs to be corrected 
through sanctions. In the case of external factors influencing the operator's ser-
vice quality, the tendering authority should review the preagreed targets. 
The extent of benefits from competitive tendering depend not only on the 
size of the targeted SQI, but also on other factors influencing the amount of 
competition. The size of irrecoverable costs, the length of the contract, and the 
perceived probability of success are critical factors in determining how many 
bidders come forward. The provision of information on existing service quali-
ty levels of the incumbent is essential to the success of the broadened specifi-
cations of competitive tenders if potential bidders are to be forthcoming. 
Conclusions 
This article has presented a new approach to measuring service quality for 
incorporation of a user-based SQI in a passenger-demand and operator-cost 
function. An SQI enables the regulator and bus operator to benchmark service 
effectiveness, adding this much-neglected dimension of performance assess-
Vol. 3, No. 2, 2000 
70 Journal of Public Transportation 
ment. A gap in the literature is now filled on performance measurement, estab-
lishing a global measure of service effectiveness to parallel the global indica-
tors used to measure cost efficiency and cost effectiveness (i.e., total factor 
productivity) (see Hensher 1992; Fielding et al. 1985). While this article has 
focused on existing users, the method can be implemented for potential users, 
although the costs of data collection will increase. 11 
The parameter estimates identified in the development of the SQI can be 
implemented in bus operation contexts, which are comparable to the range of 
service levels evaluated in the stated preference survey detailed above. Where 
an operator exhibits service levels noticeably different to this range, a new SP 
survey would need to be undertaken, using the exact method developed here. 
Regulators wishing to implement a performance assessment regime based on a 
subset of the attributes evaluated in this article can select the subset of para-
meter estimates and derive a partial SQI indicator, without the need to reesti-
mate the user preference model. 
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Endnotes 
1. Spady and Friedlaender (1978) used the hedonic approach first in the U.S. truck-
ing industry. 
2. The private bus industry has 39 percent of the share of the urban transit passen-
ger task (the balance being 24% public operator, 36% train, and I% ferry). Private 
bus operators service all of the suburban areas of the major cities with govern-
ment operators servicing the central areas. The operators in this study receive no 
capital or operating subsidy but do receive substantial reimbursements from the 
state government under the school subsidy travel scheme based on the number of 
students with bus passes. State governments in Australia are responsible for con-
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tracting out services to private operators and monitoring the operators' perfor-
mance to ensure that they satisfy the terms of their contract. In contrast to the 
United States, state governments set policy and channel federal funds to the oper-
ators within their state. Any performance monitoring activities are generally tied 
to federal reporting requirements and not to the continued provision of funding. 
Culturally, the passenger market is typical of any major Western city in which the 
car dominates and is certainly comparable to cities in the United States, Canada, 
and Britain. 
3. Examples of influences not under the control of the operator are pedestrian envi-
ronment, transit priority provision, and traffic congestion. 
4. The MNL and more advanced methods are discussed in detail in Louviere, Hensher, 
and Swait (2000). The MNL model is a simple choice model that evaluates choices 
based on the relative levels of the attributes of the alternatives in the choice set. 
Weights for each attribute that represent the relative importance of each attribute to 
the overall satisfaction of each alternative are established through statistical analy-
sis. 
5. The attribute "air-conditioning" was added in a second stage, as experts found 
that the availability of air-conditioning on buses influences operating cost and is 
an important policy issue in New South Wales. Similarly, the attribute "access to 
the bus" was introduced and defined by the number of steps and the width of the 
bus entrance as suggested by some specialists. 
6. Children traveling to school were excluded from the sample. 
7. The survey method is very cost effective. Each bus operator was given the survey 
forms at a briefing session and asked to distribute them according to a sampling 
scheme. A number of collection procedures were available. The university fund-
ed the survey design, sampling, data entry, and analysis and reporting. The cost of 
the study per operator if all costs are taken into account would have been no more 
than U.S. $5,000, although on this occasion most costs were met by the Institute 
of Transport Studies. 
8. Indeed, 0.324 is a very good fit for a nonlinear choice model. It cannot be com-
pared to the R2 in a simple linear regression where much higher explanatory power 
is expected. Typically, a pseudo R2 between 0.2 and 0.4 in a nonlinear discrete 
choice model is equivalent to an R2 in a linear model of between 0. 7 and 0.85 (see 
Louviere, Hensher, and Swait 2000). 
9. See Table 4 for a complete list of the attribute definitions. 
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10. See Hensher and Prioni (2000) for further details. 
11. A nonuser survey can be undertaken as face-to-face or a mail/fax out and mail/fax 
back. Since the user survey was a self-completion survey, it is highly likely that a 
self-administration data collection strategy is feasible. While the formula will be 
the same, the weights might be expected to differ, proving useful information for 
a marketing campaign. 
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Transit-Oriented Development in 
the Inner City: A Delphi Survey 
Anastasia Loukaitou-Sideris 
University of California, Los Angeles 
Abstract 
75 
This study presents the results of a three-round Delphi survey that focused on issues 
and opportunities related to transit-oriented development (TOD) in US. inner cities. The 
survey queried a panel of 25 experts about the various goals and objectives of the prac-
tice of TOD, as well as the preconditions and constraints surrounding such development 
in economically disadvantaged areas of the inner city. Starting from a wide range of 
responses, the panel was eventually able, through the Delphi process, to focus on specif-
ic issues and propose a concrete set of strategies for the implementation of TODs. 
Introduction 
Economic development of depressed inner-city areas has long been a goal 
of local government and city planning. In the 1980s, there was considerable 
debate regarding the optimal allocation and planned investment of private 
resources in inner-city neighborhoods that can trigger private economic activi-
ty and attendant jobs and tax revenues (Witherspoon 1982). In particular, trans-
portation investments, often utilizing state and federal funds, were viewed as 
capable of inducing positive change and development in derelict inner-city 
areas (Cervera 1987). 
Over the last decade, city planners and transit officials have promoted the 
idea of using rail transit stations as instruments of development. Many planners 
and designers have enthusiastically espoused a transit-oriented transformation 
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in urban form. Writings about TOD have proliferated (Calthorpe 1990, 1992; 
Katz 1994; Bernick and Cervero 1997). TODs are defined as mixed-use com-
munities within a quarter-mile radius of a rail station. Their design configura-
tion and land uses emphasize a pedestrian-oriented environment and reinforce 
the use of public transportation. A mix of residential, retail, office, open space, 
and public uses are arranged in comfortable proximity, making it possible for 
residents and workers to travel by transit, bicycle, or foot (Calthorpe 1993). 
Such development is often described as a "village" surrounding the transit stop, 
where a core commercial area provides space for offices and retail. This vision 
is about an alternative way of life supported by a higher density, pedestrian-
friendly, and transit-contingent urban environment. 
Transit villages have been described as tools for revitalizing U.S. inner 
cities (Bernick 1996). In their book Transit Villages for the 21st Century, 
Bernick and Cervero (1997, pp. 9-10) argue that: 
The transit village offers a fresh new approach to stimulating econom-
ic growth in inner-city neighborhoods served by rail .... Combining 
transit village planning with aggressive programs to improve the social 
and physical infrastructure of neighborhoods can provide a formula for 
progressive change. . . . Transit villages can be important catalysts to 
community rebuilding. 
Such enthusiasm notwithstanding, substantial social, economic, and insti-
tutional barriers persist. Many of the obstacles are rooted in the segregated 
social ecology of U.S. cities. Inner-city neighborhoods that have often been seg-
mented by freeway development, are now experiencing a new "intrusion," as 
fixed rail lines have to traverse them to link suburban centers with the down-
town (Loukaitou-Sideris and Banerjee 2000). These areas suffer from a long 
history of disinvestment and neglect. Fear of crime, drugs, gangs, and violence 
dominate public perception. 
Is there a future for "transit villages"-so far considered mainly in the con-
text of middle- and upper-class suburban settings-along the inner-city corri-
dors? What are the constraints and potentials for implementing TOD around 
inner-city transit stations? 
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Rall Transit and Economic Development: Literature Review 
A literature review to respond to the previous questions provides some 
contradictory arguments. Studies of the 1970s and early 1980s have typically 
found that transportation investments may have some small effects on eco-
nomic development, but only if certain preconditions are present. Knight and 
Trygg ( 1977) have argued that for substantial land-use impacts to occur in the 
vicinity of a railway station, four factors need to exist simultaneously: 
1. local government policies supportive of development; 
2. a growing regional economy; 
3. availability of developable land around stations; and 
4. positive physical characteristics of the station area (good location, compati-
ble land uses, etc.). 
G6mez-lbafiez (1985, p. 349) reported that merchants and developers 
located near light rail lines in San Diego, Calgary, and Edmonton found them 
to be rather unimportant factors for business activity or development decisions. 
He argued that for a rail system to produce significant development around sta-
tion areas three conditions need to be met: 
1. The rail system produces a significant improvement in transportation service 
quality and accessibility. 
2. The metropolitan area is growing. 
3. There is supportive local zoning. 
Knight (1980) claimed that the available evidence did not show that 
American and Canadian rail rapid transit investments had had any major effects 
on urban structure or economic development. On the other hand, in a compre-
hensive study of light rail transit systems in the United States and Canada, 
Cervera (1984) concluded that the economic stimulus of light rail on urban 
form can be moderately high when accompanied by a strong regional econo-
my, a prodevelopment policy orientation, zoning, taxation, and joint develop-
ment incentives, as well as physical improvements that enhance aesthetics and 
pedestrian access and create hospitable station settings. 
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In a study of the impacts of urban rail transit on local real estate markets 
in two of the fastest-growing cities in the United States in the 1980s, Atlanta 
and Washington D.C., Cervero and Landis (1993) found that the rail systems 
had a positive impact on station real estate markets. These impacts included 
higher rents, lower vacancy rates, and higher densities in office buildings 
around station areas (Cervero 1994). 
In the late 1980s and 1990s, the debate about the effectiveness of transit 
investments in inducing economic development was revisited. The New 
Urbanist movement advocated physical layouts, called "pedestrian pockets," 
where light rail transit was an integral element of the urban form (Kelbaugh 
1989; Calthorpe 1993; Katz 1994 ). The force of these ideas and their promise 
of urban revitalization convinced many city planners. Since 1990, much-tout-
ed design guidelines have sought to shape TOD in the City of San Diego and 
in Sacramento County (Calthorpe 1990, 1992). In 1993, the most automobile-
oriented city in the nation, Los Angeles, formulated guiding principles for sta-
tion-area development (City of Los Angeles Planning Department 1993). TOD 
is a major component of Los Angeles's long-term growth strategy, as the city's 
new General Plan calls for directing 75 percent of all new development onto 5 
percent of its land, mostly around rail stations and bus stops (Chu and Curtiss 
1995). In 1994, the California legislature enacted a transit village bill to pro-
mote such planning efforts. 
In the 1990s, the subject of TOD found both academic proponents and 
critics. Proponents (Bernick 1996; Bernick and Cervero 1997) tended to 
emphasize the opportunities for TOD and transit village development. They 
noted the growing willingness of transit agencies and local governments to ini-
tiate joint development projects near rail stations, receptive policies and legis-
lation for coordinating transit and land-use decisions, and demographic growth 
of population groups (the elderly, young professionals without children, etc.) 
that are prime candidates for TOD living (Bernick and Cervero 1997, 
pp.138-139). 
Skeptics have mostly emphasized barriers such as local institutional 
obstacles (Boarnet and Crane 1998), as well as the behavior of private land 
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markets. They have pinpointed the fact that, despite the enthusiasm, residential 
TOD activity has been rare in practice (Boarnet and Crane 1998). Examining 
an inner-city line in Los Angeles, Loukaitou-Sideris and Banerjee (2000) 
found no evidence that it had promoted revitalization and growth in the adja-
cent neighborhoods. They argued that the New Urbanist's romantic image of a 
transformed inner city stands in stark contrast with the decay, unemployment, 
poverty, and crime that characterize these neighborhoods (Loukaitou-Sideris 
and Banerjee 1996, 2000). 
Despite the rhetoric about the potential of New Urbanism to revitalize 
stark inner-city areas, the few implemented examples of New Urbanist plan-
ning are located in outlying suburban areas or have been designed as resort 
towns that are typically devoid of transit. There has been, however, a notable 
exception in the works. A $100 million redevelopment is currently under con-
struction around the Fruitvale BART station that will bring a mixture of hous-
ing, shops, offices, senior center, child care facilities, library, and community 
centers to this low-income Oakland neighborhood (Wadhawani 1999). The 
Fruitvale development is the result of intense community activism by the 
Spanish Speaking Unity Council, a local community group that was able to 
attract extensive funding from the public sector (Federal Transportation 
Authority, Housing and Urban Development, Health and Human Services) and 
private foundations (Hewlett, Irvine, Ford) (Bernick 1996). 
Is the Fruitvale example paradigmatic for things to come, or is it a unique 
case that is unlikely to be repeated elsewhere? What are the prospects for TOD 
in America's inner cities? In addressing this issue, this article reports on a 
Delphi survey of knowledgeable transportation planning experts. 
The Delphi Research Concept 
The Delphi technique was developed by Norman Dalkey and Olaf Helmer 
of Rand Corporation in the early 1950s as a means of systematic group judg-
ment (Rawitz 1991). According to Linstone and Turoff (1975, p. 3), Delphi is 
a "method for structuring a group communication process so that the process 
is effective in allowing a group of individuals, as a whole, to deal with a com-
plex problem." The belief is that the group's judgment will have more validity, 
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and will be more complete and accurate than individual points of view (Dalkey 
1972). 
Use of a Delphi survey is appropriate when there is lack of consensus or 
agreement regarding the nature of a problem or the components, which must 
be included in a successful solution (Rawitz 1991 ). The Delphi technique has 
been employed in a variety of different contexts, as its reliance on human judg-
ment makes it useful in decision- and policy-making situations (Cavalli-Sforza 
et al. 1982). 
The goal of the Delphi technique is to bring informed consensus, or at 
least to delineate, clarify, and define existing opinions and views (Herrick 
Cramer 1991 ). This is achieved by an iterative process in the form of two to 
four rounds of questions. In the first round, the panel responds to the questions 
posed by the researchers, who, in turn, use statistical measures to summarize 
the panel's responses. The summaries are fed back anonymously to the panel 
for the second and subsequent rounds. In these rounds, experts are asked to 
reconsider their responses based on the information provided to them by the 
results of the previous round. The goal of the iterative process is ''to obtain a 
convergence of responses to each question. Such convergence would be indi-
cated by the decrease in the measures of dispersion for the responses and by 
stability of the distribution of the responses to each question" (Cavalli-Sforza 
et al. 1982, p. 12). 
The Delphi process possesses several strengths. It: 
• reduces the effect of dominant individuals, by preserving anonymity and 
eliminating face-to-face communication (Dalkey 1972); 
• enables the creation of a heterogeneous group for problem solving (Rawitz 
1991); 
• encourages "exhaustive search" of issues and opinions; and 
• allows for a better opportunity to reach consensus (Rawitz 1991 ). 
In terms of weaknesses, the method pools out extreme views, as consen-
sus is reached by averaging. In addition, the quality of the findings can be 
affected by a poor ( or not representative) selection of the panel, and by a poor 
summary, analysis, and report of the results of each round. 
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The study reported in this article employed a panel of 25 individuals who 
had knowledge and experience in the field ofTOD. 1 Panel members were iden-
tified by means of four criteria: 
1. position at a university in the field of transportation planning and/or real 
estate and economic development (7 participants); 
2. leading position in a public sector agency involved in TOD (6 participants); 
3. leading position in a private sector company that has been involved as con-
sultants or developers in TOD (7 participants); and 
4. leading position in a nonprofit organization or community group that has 
been involved in TOD (5 participants).2 
The 25 panel members were from six different states (California, Illinois, 
Massachusetts, Missouri, Oregon, Pennsylvania) and the District of Columbia, 
but they have been in involved in TOD planning, design, development, or 
research for projects in a much wider geographical spectrum.3 Individuals who 
had leading roles in their organization (directors, managers, principals, project 
managers, senior associates) were sought from the public, private, and non-
profit sectors. This yielded 20 male and 5 female respondents. The racial/cul-
tural breakdown of the panel was: white, 20; African-American, 1; Latino, 1; 
Asian, 1; and undeclared, 2. While this is certainly not a balanced sample in 
terms of race or gender, it may be quite representative of the sociodemograph-
ics of the group that tends to acquire leading positions in the TOD field. 
Findings and Discussion 
During the first round of the Delphi process, participants were told that: 
The study seeks to examine TOD in two different ways. It will look at 
the various goals and objectives underlining the practice of TOD and 
will also examine the means and problems of its implementation. We 
are particularly focusing on TODs in North American inner-city areas, 
and we want to identify the relevant issues, objectives, opportunities, 
and constraints surrounding such development. By inner city, we mean 
the economically disadvantaged areas that lie between the downtown 
district and a city s suburbs. 
Vol. 3, No. 2, 2000 
82 Journal of Public Transportation 
Panel members were asked to respond to four open-ended questions: 
1. What are the most important goals of TOD? 
2. What are the most important objectives of TOD in inner-city areas? 
3. What are the most important preconditions for successful TOD in inner-city 
areas? 
4. What are the most important barriers to inner-city development? 
The first round yielded various responses from the panel (Table 1) and 
showed that the concept of TOD is loaded with a variety of expectations that 
include economic ( e.g., generate revenue for the transit authority, the developer, 
the community), environmental (air quality, sustainability, reduction of sprawl, 
energy conservation), social (choice, mobility, accessibility, social interaction), 
and planning (land-use/transportation coordination, regional linkages) goals. 
Participants stated that, in addition to these goals, inner-city TODs should pro-
mote community economic development, enhance safety, create jobs, increase 
the value of the residential market, reinforce prior public investment, attract more 
retailers, provide affordable housing, effectively link the inner city with other 
parts of the metropolitan area, and combat inner-city decline. 
Participants listed an array of preconditions for successful inner-city 
TODs that included economic and market-related factors (federal and state 
funding, private sector interest, public/private partnerships, and good econom-
ic climate), regulatory/institutional factors ( collaboration and coordination 
among different public agencies, proactive planning departments and transit 
agencies, political support, and community involvement), as well as urban 
form and transit characteristics conducive to TOD. The list of responses to the 
last question was the longest-an indication of how difficult it is to establish 
TODs in U.S. inner cities. Participants discussed a wide spectrum of barriers to 
such development, including economic, social, and institutional constraints. 
The first round did not involve any prioritization of responses. However, 
in the second round, the panel was asked to select and rank the IO items they 
felt were the most important per question. Responses that received a very low 
score were eliminated. This reduced the range of answers considerably (Table 
2). In this round, three experts-all from academia-felt strongly that the TOD 
concept could not be successful in achieving its goals or significantly influ-
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Question 1: 
TOD Goals 
Economic Goah 
Increase transit ridership to generate revenue 
for the transit system 
Generate revenue for the developer 
Revitalize urban neighborhoods and promote 
appropriate redevelopment efforts 
Generate real estate development of all types 
at or near transit stations 
Environmental Goals 
Improve air quality, conserve energy. create 
sustainable environments 
Reduce suburban sprawl 
Reduce reliance on the automobile and 
auto-dominated environments 
Social Goals 
Offer choices for living and working 
Table 1 
Results of Round 1-Responses 
Question 2: 
lnner-City TOD Objectives 
Economic Objecth·es 
Spur community and economic development, 
create inner-city jobs, and combat inner-city 
decline 
Use transit as conduit for more federal, state, 
or private funding 
Increase value of the residential market and 
investment for the surrounding area 
Reinforce prior public investment; make 
better use of existing infrastructure investment 
Increase customer base for inner-city 
commercial uses; attract more retailers; 
expand retail services 
Create jobs and employment opportunities 
for inner-city residents within one-quarter 
mile from station 
Strengthen the inner-city tax base 
Increase revenue to the transit property and 
returns of investment for the transit agency 
Question 3: 
Preconditions 
Economi~larket-related 
Federal and state funding 
Question 4: 
Barriers 
Economic Barriers 
Absence of market demand for inner-city 
space within the range of costs at which it is 
possible to develop Local government support, financial 
participation in the development, and 
financial commitment Low expendable income of inner-city 
residents to support TOD ( especially 
Public-private partnerships with both partners retail and services) 
knowledgeable about their roles 
Interest from developers 
Availability of financing 
Good economic climate with stable 
or appreciating land values 
Fair return of investment for landlords 
and developers 
Housing market that supports new 
construction 
Disinterest of private sector; unwillingness 
to locate/invest in inner city because of 
perceived risk 
High development cost especially for 
mixed-use projects and high-density housing 
Lack of experienced TOD developers 
Chronic shortage of funds for land 
and infrastructure development 
Lack of skilled labor force 
Competitive disadvantage of inner cities; 
difficulty to compete for development 
dollars 
Question 1: 
TOD Goals 
SociaJ Goals 
Offer more mobility to inner-city residents; 
link them to the economic and cultural life of 
the larger metropolis 
Enable accessibility to regional job centers 
Provide an urban form that encourages 
interaction between diverse social groups 
Planningffransportation Goals 
Enhance existing transit facilities in low-
income areas 
Provide land-use options combined 
with transit investment; integrate the transit 
system into the desired land use 
Reduce the impacts of new development 
on the regional highway system 
Provide an urban pattern of regional growth 
Table 1 (continued} 
Question 2: Question 3: 
Inner-City TOD Objectives 
Environmental Objectives 
Reduce pollution and energy consumption 
with development that has less adverse 
environmental impact 
Resist suburban infill development; provide 
an alternative to the suburbs 
Encourage walking and cycling, reduce travel 
Preconditions 
Economic/Market-related 
Market demand for TODs; willingness 
of people to live there at the prices 
needed to support new development 
Market-based development concept 
Regulatory/lnstitutionaVPolitical 
by car, dependence on automobiles and traffic Coordination and collaboration among 
accidents different agencies 
Improve the environment for the 
transit patrons 
Social Objectives 
Offer more choices for living and working 
for inner-city residents 
Enhance mobility and access to jobs and 
services for inner-city residents and transit-
dependent people 
Create a vibrant mixed-use environment 
with services and amenities within walking 
distance from transit 
A transit agency that knows how to do 
development 
Proactive planning department or 
redevelopment agency that offers 
regulatory assistance, streamlines 
permits, implements land-use and 
parking controls in support of TOD 
Centraliud ownership and control of land 
Interest groups that lobby for a TOD 
Question 4: 
Barriers 
Economic Barriers 
Lack of financing; redlining by financial 
institutions 
Social Barriers 
Preconceived prejudices that inhibit 
development in inner city 
Perception and reality of crime and 
social pathologies 
NIMBY-like resistance to denser infill 
projects 
White flight 
Governmental/lnstitutionaJ Barriers 
Lack of leadership, will, and focused 
effort from local government or 
transit agencies 
Governmental failure to solicit or follow 
community input 
~ Tclble 1 (continued} ~ :-- i:: 
~ ~ 
~ Question 1: Question 2: Question 3: Question 4: $::) -TOD Goals Inner-City TOD Objectives Preconditions Barriers ~ 
~t',J ~ t',J Planningffransportation Goals Social Objectives Regulatory/InstitutionaVPolltical Govemmenta1/lnstitutional c::, ~ c::, 
c::, r;· 
Create a mixed-use, pedestrian-friendly Create a focal point and a sense of place Community support (as it relates to high Lack of state support for invesbnent in ~ neighborhood within walking distance for the inner-city community densities, fear of displacement and affordable housing ~ 
from transit stop gentrification) ~ 
Create medium- to high-density housing Build more affordable housing within Political leadership Governmental policies and regulations 
<::) 
:::!. 
within one-quarter-mile radius from transit one-quarter mile, with lower than normal that favor nonurban developments ~ 
-stops parking ratios 5· 
PbyslcaVEnvironmentaVlnf rastructural ;:s 
Resurrect a romantic image of 18th-century Provide an urban form that encourages Government obstructionism 
village life and an imagined past social and economic integration and Supporting infrastructure improvements ( confused zoning requirements, 
creates a place for people of different (streets, sidewalks, landscaping) expensive permitting and EIR processes) 
incomes to live close together 
Improve safety in the inner city Adequate parking for retail and transit Lack of interagency coordination; 
interagency rivalry that militates against 
comprehensive planning 
Planning/Transportation Objectives 
Existence of pedestrian-oriented amenities Transportation planning that reinforces 
Implement efficient land-use plans that and civic assets around transit station projects that worsen the quality 
integrate land uses that support mixed-use of inner cities 
development and transit 
Maximize intercity connectivity by building Attractively located large land parcels Transit companies not interested in 
stations as parts of a regional string ofTODs land development 
Increase ridership to gain more frequent and Good access to main streets Absence of centralized control 
reliable service and enhance the rail 
system's viability 
Good design and area-specific plan that Single-purpose concerns of public and 
ensures coherent development private sector and lack of vision 
00 
VI 
Question/: 
TOD Goals 
Table 1 (continued) 
Question 2: Question 3: 
Inner-City TOD Objectives Preco11ditio11s 
PhysicaVEnlironmentaVlnfrastructural 
Security and perception of safety; 
good inner-city schools and day care 
Transit-Related 
A critical mass of transit-dependent 
population 
A transportation and development policy 
that is multimodal and recognizes the 
connection between land use and transport 
Transit system alignment that services 
desirable locations for housing development 
Reliable and frequent transit service 
Question 4: 
Barriers 
PhvslcaVEnvironmentaVlnfrastructural 
Barriers 
Pollution and contaminated sites 
Ubiquitous road network that vitiates 
against selected points of high accessibility 
at transit stops 
Lack of large sites; difficult land assembly 
Incompatible land uses for residential 
development 
Lack of quality schools and amenities 
Inadequate and declining infrastructure 
Long lead time for infrastructure 
investments 
Other Barriers 
High car and home ownership rates 
Negative image/attitude toward transit 
service 
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encing urban life. One panelist argued, "TOD is a hopeless waste that can 
divert resources from other more worthwhile projects." This response was 
included in the survey of round 2, but was eliminated from round 3, receiving 
a very low score. Subsequently, one of the three panelists decided to stop par-
ticipating in the Delphi process, while the other two stayed on. 4 
To identify the most significant issues, preconditions, and constraints 
related to TODs, a third survey was sent to participants during round 3. This 
survey asked the panel to select and rank the five most important responses to 
each question. Responses that received an average score of less than 2.0 were 
eliminated. Table 3 shows the respondents' priority ranking and scores. 
Additionally, respondents were encouraged to discuss possible strategies, poli-
cies, and actions that could counteract the perceived barriers to inner-city TOD. 
Even though there was no unanimous agreement, the panel was able to 
effectively identify the five or six most important issues and concerns for each 
question. Considering that the first round had generated 20 to 30 responses per 
question, this was a considerable accomplishment. 
Experts agreed that the major goal of a TOD is to create a mixed-use, 
pedestrian-friendly neighborhood within walking distance from a transit stop 
that offers choices for living and working, reduces automobile dependence, 
effectively integrates land use and transportation, and increases transit rider-
ship and revenue for the transit system. This is a rather broad statement that 
could have been easily drawn from the Charter for New Urbanism (see 
Kelbaugh 1997). As shown in Table 3, experts felt that for inner-city areas, 
three additional social and economic objectives should take precedence: (1) 
community and economic development, (2) mobility and accessibility to jobs 
and services, and (3) reinforcement of prior public investment. In other words, 
the panel believed that TOD in inner-city areas should have the objective to act 
as a catalyst, combat inner-city decline, and bring about positive change. 
The panel argued that successful TOD cannot be carried out by only one 
entity but needs the successful collaboration, financial support, and regulatory 
assistance of public agencies, local government, and the private sector; support 
of the local community; and interest from perspective consumers (market 
demand). But these preconditions are often not met in the inner cities because 
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Table 2 
Results of Round 2-Priorlty Ratings (Scoring Range: 0-10) 
Question 1: Question 2: Question 3: 
TOD Goals Inner-City TOD Objectives Preconditions 
Group Group Group 
Rank Responses Average Rank Responses Average Rank Responses Average Rank 
I Create a mixed-use. 6.25 I Spur community and 6.68 I Proactive planning 5.30 I 
pedestrian-friendl~ economic development. ~entor 
n~rhood wi ·n create inner-city Jobs, evel~ent 
w · g distance from and combat inner-city agency t offers 
transit stop decline regulatory assistance, 
streamlines rwrmits, 
imgtements and-use 
an parking controls 
in support of TOD 
2 Increase transit ridership 6.15 2 Reinforce prior public 5.36 2 Local government 4.10 2 
and generate revenue for investment; make better supl,)Ort. financial 
the transit system use of existing infra- participation in the 
structure investment aevelo.Pment. and 
financial commitment 
3 Reduce reliance on the 5.10 3 Enhance mobility and 
automobile and auto- access to Jobs and 
dominated environments services or inner-city 
residents and transit-
dependent people 4.63 3 Public-private partnersltlps 3.45 3 
with both partners 
knowledgeable about their 
roles 
4 Offer choices for living and 4.45 4 Increase ridersltlp to Cain 4.47 4 Market-based development 3.20 4 
working more frequent and re 1able concept 
service and enhance the 
rail system's viability 
5 Revitalii.e urban 4.15 5 Create a vibrant mixed- 3.57 5 Availability of financing 2.95 5 
neighborhoods and promote use environment. with 
alrcropriate redevelopment services and amenities 
e Orts within walking distance 
from transiU 
Question 4: 
Barriers 
Responses 
Disinterest of private 
sector; unwillin8l1ess to 
locate/invest in mner ci~ 
because of perceived ris 
Absence of market demand 
for inner-city space 
within the range of costs 
at which it is possible 
to develop 
Lack of financing; redlining 
by financial institutions 
Competitive disadvantage 
of inner cities; difficulty 
to compete for 
development dollars 
Preconceived prejudices 
that inhibit developmeny 
of inner city 
Group 
Average 
6.00 
5.28 
3.28 
3.04 
3.00 
00 
00 
ntble 2 (continued} 
Question 1: Question 2: Question 3: Question 4: 
TOD Goals Jnner-city TOD Objectives Preconditions Barriers 
Group Group Group Group 
Rank Responses Average Rank Responses Avemge Rank Responses Avemge Rank Responses Average 
6 Provide land-use options 3.90 6 Offer more choices for 3.31 6-7 Interest from developers 2.80 6 High development cost 2.95 
combined with transit living and working for especially for mixed-use 
investment; integrate the inner-city residents groje_cts and high-density 
transit sLstem into the ousmg 
desired and use 
7 Provide an urban pattern of 3.55 7 Increase customer base for 3.00 6-7 Community support (as it 2.80 7 Perception and reality of 2.80 
regional growth inner-city commercial use; relates to hif <lensities, crime and social pathologies 
attract more retailers; fear of dis~ acemen, 
expand retail services and gentri cation) 
8 Improve air quality, 3.45 8 Create a focal point and 2.78 8 Political leadership 2.70 8 Lack of leadership, will, 2.66 
conserve energy, create a sense of place for the and focused effort from 
sustainable communities inner-city community local government or 
transit agencies 
9 Offer more mobility to inner- 3.30 9 Strengthen the inner-city 2.63 9 Market demand for TODs; 2.60 9 Lack of l~e sites, difficult 2.52 
city residents; link them to tax base willingness of people to live land assem ly 
the economic and cultural there at the prices needed 
life of the larger metropolis to support new development 
10 Create medium- to high- 2.70 It is doubtful that the TOD 
density housing within one- concept can ever be 
quarter-mile radius from successful. a 
transit stops 
TOD is a hopeless waste that 
can divert resources from other 
more worthwhile projects.a 
a. No score. Response added in the second round by one participant. 
Table 3 
Results of Round 3-Priority Ratings for the Five Most Important Issues (Scoring Range: 0-5) 
Question/: Question 2: Question 3: Question 4: 
TOD Goals Inner-City TOD Objectives Preconditions Barriers 
Group Group Group Group 
Rank Responses A,•erage 'Rank Responses Average Rank Responses Average Rank Responses Average 
1 Create a mixed-use, 4.1 1 Spur community and 4.2 l Proactive planning 3.6 1 Disinterest of private sector, 4.5 
pedestrian-friendly economic development, development or redevelop- unwillingness to locate/ 
neighborhood within walking create inner-city jobs, ment agency that offers invest in inner city because 
distance from iransit stop and combat inner-city regulatory assistance, of perceived risk 
decline streamlines pennits, imple-
ments land-use and parking 
controls in support of TOD 
2 Increase transit ridership 3.5 2 Enhance mobility and 3.4 2 Local government support, 3.0 2 Absence of market demand 3.5 
and generate revenue for acces.~ lo jobs and services financial participation in the for inner-city space within 
the transit system for inner-city residents and development, and financial the range of costs at which 
transit-dependent people commitment it is possible to develop 
3 Offer choices for living and 3.2 3 Reinforce prior public 3.2 3 Public-private partnerships 2.9 3 Competitive disadvantage of 3.3 
working investment; make better with both partners inner cities; difficulty lo 
use of existing knowledgeable about their compete for development 
infrastructure investment roles dollars 
4 Provide land-use options 2.6 4 Increase ridership to gain 2.8 4 Interest from developers 2.7 4 Preconceived prejudices that 2.6 
combined with iransit more frequent and reliable inhibit development of 
investment; integrate the service and enhance the inner city 
transit system into the rail system's viability 
desired land use 
5 Reduce reliance on the 2.2 5 Create a vibrant mixed- use 2.7 5-6 Community support (as it 2.6 5 Lack of financing; 2.3 
automobile and auto- environment, with services relates to high densities, fear ) redlining by financial 
dominated environments and amenities within walking of displacement, and gentrification institutions 
distance from iransit 
2.3 5-6 Market demand for TODs; 2.6 
willingness of people to live 
there at the prices needed to 
support new development 
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the private sector is disinterested to invest there, and major retailers are afraid 
to move in. As one panel member, who is in charge of real estate acquisition 
for a major supermarket chain, stated, "The potential for high volumes are eas-
ily achieved in the inner city, but low productivity and high shrink [theft of 
product] reduces profits on sales." Thus, real risks along with preconceived 
prejudices lead to lack of financing and inhibit development of inner-city sites. 
This creates a competitive disadvantage of the inner cities that find it difficult 
to compete for development dollars. In addition to the lack of private sector 
interest for the development of commercial space, panel members pointed out 
that there is an absence of market demand for inner-city residential space with-
in the range of costs at which it is possible to develop. Because mixed-use 
development is more expensive than conventional construction, residential 
units are not affordable for many inner-city residents, while more affluent citi-
zens are not interested in moving to the inner cities. 
Creating TOD in the Inner City: Proposed Strategies and Actions 
This is a very strong development time and due to a number of posi-
tive aspects, such as low interest rates and good market acceptance for 
less conventional, newer prototypes, it is time to move the vision into 
reality. In my opinion, this is the best time in 50 years to shape our 
communities with urban form different from the post-World War II sub-
urban sprawl. 
-Delphi participant 
The passage from vision to reality is not easy. Studies have shown that even 
in good economic times, a transit line cannot, by its mere presence, catalyze a 
miracle in the inner city (Loukaitou-Sideris and Banerjee 2000). Development 
and positive change in an environment that has remained disinvested in and 
neglected for decades requires specific and drastic actions, coordinated policies, 
and concrete strategies. As shown in Table 3 ( question 4 ), the panel found five 
major impediments to implementing TOD around inner-city stations: 
1. disinterest of the private sector to locate and invest in the inner city; 
2. absence of a market demand from the part of the public that can afford to 
pay the arguably higher cost entailed in a mixed-use development; 
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3. competitive disadvantage of the inner city; 
4. preconceived prejudices regarding inner-city locations; and 
5. lack of financing for inner-city locations. 
Participants were asked to outline proposals that can help counteract these 
barriers that TODs face in inner-city environments. 
lndudng Private Sector Interest 
Some panelists argued that local communities, planning departments, and 
redevelopment agencies should do a better job in marketing a neighborhood's 
commercial strengths so as to attract private developers and retailers to the 
inner city. Despite stereotypical images of distressed economic landscapes, 
inner cities can provide certain advantages to investors that are missing from 
downtown and suburban locations (Porter 1996). Inner-city commercial strips 
are usually characterized by an abundance of available commercial space, and 
lower commercial rents and land values than those encountered in outlying 
locations. Despite low incomes, inner-city high densities translate into a con-
sumer market with substantial purchasing power. Inner cities are often under-
served in retailing and services, which also creates opportunities for incoming 
businesses to fill the void. Despite these advantages, panelists felt that local 
governments need to assume part of the investment risk and give incentives to 
developers and retailers to locate in the inner city. Some panelists proposed rent 
subsidies, while others believed that the public sector should seek to provide · 
some exclusivity for a time period to ensure the success of the incoming com-
mercial development. As one participant reasoned, "The ability to have control 
of the market for a time period shall enhance the success of the project and 
after completion would spur future developments based on its success." 
Panelists felt that developers will be attracted if the cost of development 
is effectively lowered. Development of inner-city sites often requires added 
costs for land assembly and for clearance of toxic pollutants from the soil. 
Mixed-use developments are more expensive because the cost of code compli-
ance is greater than in conventional single-use projects. The role of the public 
sector is, once again, crucial in offsetting some of these costs. Public agencies 
may put together a program of land assembly and land write-down, or become 
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partners in projects to reduce costs. They can offer administrative and regula-
tory assistance, help expedite development approvals, limit special charges and 
impact fees, and be flexible in certain code requirements. One participant opti-
mistically stated, "Once the fundamental issues of cost are overcome, the 
developers and lenders will be there." 
Building Market Demand for TOD Housing 
A preliminary market research could help identify market needs and 
impediments. There may be some demand for inner-city housing-some experts 
felt that it may consist of aging baby boomers who are tired of their long com-
mutes and want a more "urban" experience. Others believed that young profes-
sionals or the elderly might be more likely to "experiment" with inner-city 
living. Market research should identify the demands in rental and for-sale hous-
ing and match the proposed development to the economic realities of the area. 
As any housing expert would argue, housing decisions are made not only on the 
basis of quality of the housing unit, but are greatly influenced by the quality and 
number of neighborhood amenities and the condition of surroundings. Many in 
the panel stressed the importance of "good schools, less crime, improved infra-
structure, and cleaner environment." One participant argued, "Beyond actual 
safety the perception of safety also matters. This means well-lit areas, unob-
structed lines of sight, clean sidewalks, and public spaces." All these translate 
into a considerable investment and subsidies from the public sector. One expert 
proposed the use of regional tax sharing for school improvement and crime 
reduction, as well as the direction of increased revenues from changes in feder-
al mortgage deductions5 to accelerate brownfield redevelopment, acquire open 
spaces, and improve transit and its surrounding environment. 
Reducing the Competitive Disadvantage 
Inner cities' competitive disadvantage is exacerbated by public policy. As 
one participant explained, the public sector should "create a more balanced 
playing field through land-use policy and other pricing mechanisms so that 
TOD can become competitive to ex-urban development, which is perceived as 
having lower risks and costs." In reality ex-urban developments create social 
costs that are rarely borne by the development community. This panelist 
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advised that counties force ex-urban developments to pay more realistic impact 
fees, and states and regions initiate legislation that establishes "Smart Growth" 
plans with a diverse supply of housing. Key changes in tax reform can also 
encourage high-density housing in urban areas. 
Addressing Preconceived Prejudices 
The absolute need to demonstrate success in inner-city TOD was stressed 
by many panelists as a means to address fear and skepticism. One participant 
reasoned, "If a market exists, jumpstarting a few good projects can create a 
buzz and positive images to counteract the negativity and prejudice that sur-
rounds inner-city living." Others suggested that transportation or redevelop-
ment agencies find communities interested in demonstration projects and work 
closely with them toward the realization of a successful plan. 
While TODs are sometimes inhibited by NIMBYism in suburban com-
munities (Deakin, Bernick, and Chang 1992), fears of gentrification are often 
prevalent in inner cities. Policies to address such neighborhood concerns 
should include an educational process and public discourse, as well as the 
involvement of community members in all stages of the process. 
Ensuring Rnanc/ng 
Redlining has historically plagued inner-city areas. But this problem can 
now be seen as an opportunity because banks now have new requirements to 
show lending in low-income communities. According to one participant, 
"Bank mergers are another opportunity, since the acquiring institution often 
needs to demonstrate a commitment to investments in neighborhoods which 
have been overlooked by existing banks." Another source of financing can 
come from local housing assistance programs that can be targeted to a TOD 
project to guarantee the revenues needed to justify a conventional loan. In cer-
tain cases, local and state agencies can make the needed financial contribution 
and become part owners, as has happened in the Del Norte Place project on 
BART. Finally, federal money from the Intermodal Surface Transportation 
Efficiency Act and its successors can contribute funding. 
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Conclusions 
This discussion has clearly demonstrated that there are many pieces that 
need to be in place for TOD to succeed in the inner city. While local commu-
nities and the private sector are certainly actors in the process, it is really the 
public sector that is asked to take the lead, set the stage, develop policies, and 
offer important subsidies and assistance to support the creation of TOD in the 
inner city. The actions of the public sector are influenced to a great extent by 
the attitudes of the public, since it is taxation that defines public revenue. It 
remains to be seen if TOD will become a viable option for community 
enhancement and positive change in America's inner cities. 
Acknowledgments 
The author gratefully acknowledges the following individuals who gra-
ciously accepted her invitation to participate in the Delphi process and offered 
valuable insights to this study: Michael Bernick, Marlon Boamet, Carlos 
Castellanos, Elisabeth Deakin, Robert Dunphy, Doug Farr, Todd Fontanella, 
Karen Heit, Anish Kumar, John Landis, Jackie Leavy, Terry Margerum, Alvin 
McNeal, Val Menotti, Susan Moses, George Ray, Jonathan Richmond, Doug 
Shoemaker, Tom Shrout, Sarah Smith, Matt Taecker, Martin Wachs, Melvin 
Webber, Phil Whitemore, and Richard Willson. 
The author also thanks her graduate research assistants Laura Aldrete, 
Lauren Nackman, and Liette Gilbert, who helped with the logistics of the 
Delphi process. 
Endnotes 
I. Many participants stated that they had one or more of the following profes-
sional affiliations: American Planning Association, American Institute of 
Certified Planners, International Society of City and Regional Planners, 
American Collegiate Schools of Planning, American Institute of Architects, 
American Economic Association, Association for Public Policy Analysis and 
Management, Congress of New Urbanism, Regional Science Association 
International, Transportation Research Board, Institute of Transportation 
Engineering, Urban Land Institute, Western Regional Science Association, 
Women's Transportation Seminar, Society of Hispanic Professional 
Engineers. 
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2. This distribution reflected the present employment status of the participants. 
Many of them had worked under various capacities in the past. 
3. Delphi participants listed the following areas where they have been involved 
in TOD work: Anaheim, Atlanta, Bayonne, Beavertown, Boston, Boulder, 
Broomfield, Chicago, Cincinnati, Dallas, Denver, Grensham, Hayward, 
Hoboken, Holyoke, Japan, Jersey City, Long Beach, Los Angeles, Madison, 
Marin County, Milwaukee, Orange County, Philadelphia, Philippines, 
Phoenix, Portland, Riverside County, Sacramento, San Bernardino County, 
San Diego, San Jose, San Francisco, Seattle, Somerville, Sonoma County, 
South Amboy, Stockton, St. Louis, Toronto, Washington, D.C., Weehawken, 
Union City, Vancouver. 
4. In general, academic participants were more skeptical about the merits or 
desirability of TOD development than the other three groups. 
5. This Delphi participant proposed the elimination of federal mortgage inter-
est deductions for households with incomes over $250,000 and the use of 
this revenue for inner-city improvements. 
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Parking Management and 
Commuter Rail: 
The Case of Northeastern Illinois 
Erik Ferguson, ETF Associates 
Abstract 
99 
This article examines the relationship between parking management and commuter 
rail transit using the Chicago metropolitan area in northeastern Illinois as a case exam-
ple. Commuter rail transit and parking management are discussed within the broader 
context of transportation planning in the Chicago metropolitan region. Commuter rail 
ridership, mode of station access, and parking utilization rates are compared. Related air 
quality, social equity, and land-use concerns are reviewed. 
There are no simple solutions to the problem of spillover parking around commuter 
rail stations. The construction of new parking can be expensive. Raising parking prices 
may induce spillover parking. Doing nothing to address observed parking shortages may 
inhibit ridership. Shared parking is an excellent compromise in many situations, but even 
this is far from a universal solution. 
Introduction 
There has been a resurgence of interest in commuter rail in the United States 
recently, with extensive new commuter rail operations starting up in both 
California and Florida (Gray 1992). Established commuter rail service providers 
typically experience lower unit costs than do start-up operations. Among estab-
lished North American commuter rail systems, Chicago's Metra, with operational 
characteristics midway between New York and New Jersey on the one hand and 
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Philadelphia and Toronto on the other, has the lowest overall unit costs, unit fares, 
and unit subsidies of any comparable commuter rail service (Table I). 
Despite Metra 's admirable efficiency as a transit service provider, it has 
been criticized for its supposed failures on the equity side on more than one 
occasion. At one time or another, Metra has been accused of contributing to 
regional air pollution, failing to serve communities of color, and aiding and 
abetting in the continuation of long-term trends toward urban sprawl. Each of 
these charges are addressed in this article. 
The issue of additional parking construction to serve Metra rail stations is 
a good case in point. Metra riders who drive alone to access commuter rail gen-
erate more pollution than those who use alternative modes to do so. Metra users 
are more likely to drive alone to access Metra stations the further they live away 
from the Chicago central business district (CBD). The more parking is built 
around commuter rail stations, the less land is available for mixed-use develop-
ments and other neo-traditional urban forms. The appropriate solution might 
seem to be to restrict parking availability around Metra stations in order to 
encourage alternative modes of station access. The purpose of this article is to 
demonstrate that the obvious solution is unlikely to provide many tangible ben-
efits, and may, in fact, produce a variety of negative externalities instead. 
Transportation Planning 
Regional transportation planning has a long history in Chicago (Black 
1990). Many different agencies share this responsibility (Table 2). Agencies 
involved in highway planning include: 
• Chicago Area Transportation Study (CATS), 
• Northeastern Illinois Planning Commission (NIPC), 
• Regional Council of Mayors, and 
• City of Chicago. 
Other agencies involved in transit planning include: 
• Regional Transportation Authority (RTA), 
• Chicago Transit Authority (CTA), 
• Metra, and 
• Pace. 
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.!'J Tclble 1 ~ 
l\J Commuter Rall In North America ~ C g; C 
C Top Five Commuter Rail Systems (") 
~ 
Operator l/RR NJT Metro SEPTA GO Tran ~ ::s 
~ 
Area served New York New Jersey Chicago Philadelphia Toronto 0 
""C 
s 
Line miles 595 569 424 282 245 -o· 
::s 
Annual passengers (millions) 75.4 46.9 67.8 25.7 24.0 
Annual passenger-miles (millions) 2,019 1,020 1,415 357 456 
Passenger-miles/passenger 26.8 21.7 20.9 13.9 19.0 
Annual operating cost (millions) $603.l $279.8 $275.4 $157.9 $179.l 
Annual farebox revenues (millions) $266.7 $143.2 $142.8 $61.1 $86.5 
Annual operating subsidy (millions) $336.4 $136.6 $132.6 $96.8 $92.6 
Operating cost/passenger-mile $0.299 $0.274 $0.195 $0.442 $0.393 
Farebox revenue/passenger-mile $0.132 $0.140 $0.101 $0.171 $0.190 
Operating subsidy/passenger-mile $0.167 $0.134 $0.094 $0.271 $0.203 
Source: Gray (1992). 
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Table 2 
Transportation Planning Expenditures In the Chicago Area 
Year 
A.eencv 1997 1998 1999 2000 
City of Chicago 5,985.4 6,699.9 5,257.7 6,188.8 
Chicago Area Transportation Study 4,742.1 5,321.0 5,149.0 6,483.0 
Chicago Transit Authority 1,313.2 1,270.2 1,938.1 2,111.5 
Northeastern Illinois Planning Commission 1,415.0 1,605.0 1,549.4 1,812.5 
Metra 1,561.0 1,451.0 1,337.3 1,086.0 
Regional Transportation Authority 953.8 1,253.3 1,463.3 1,753.6 
Pace 1,091.4 849.0 824.5 1,028.7 
Regional Council of Mayors 740.4 676.5 675.0 781.0 
Counties 0.0 60.0 110.0 120.0 
Total 17,802.3 19,186.4 18,304.3 21,365.1 
Source: CATS (1999). 
Major transportation planning expenses in the Chicago region include 
management, communications, and information services, as well as prepara-
tion of short- and long-range transportation plans. Additional expenses may 
include subregional and corridor studies, transportation system management 
(ISM) programs, needs assessments for special groups ( e.g., the elderly, poor, 
minorities, and women), and environmental and energy impact studies. 
CATS is the lead agency for highway planning; RIA the lead agency for 
transit planning; and NIPC the lead agency for land-use planning in the 
Chicago area. About 40 percent of the regional transportation planning budget 
is devoted to transit and related issues in Chicago, versus less than 20 percent 
nationally (CATS 1999). Chicago is one of only two metropolitan regions in 
the United States (the other being New York) where more than half of the com-
muters destined for the CBD use public transportation as their preferred mode 
of travel. 
Public Transportation 
RIA was formed in 1974 to provide suburban transit service; it was reor-
ganized in 1983 to become a funding agency with planning responsibilities for 
transit in the six-county northeastern Illinois region. CIA was formed in 1945 
to consolidate Chicago's public and private mass transit carriers. It has the 
exclusive right to operate a passenger transportation system within the City of 
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Chicago. The Northeastern Illinois Regional Commuter Rail Corporation, act-
ing under the service name Metra, was formed in 1980 to serve as RTA's com-
muter rail division. Pace began operating independently in 1984, and is 
empowered to operate bus service in suburban Cook County and the five "col-
lar" counties of DuPage, Kane, Lake, McHenry, and Will (RTA 1999). 
The Chicago area has remained relatively stable in population over the last 
three decades. The developed portion of the six-county metro area has grown 
by more than 50 percent during the same time period, however, the result of 
internal out-migration of the urban population to the Chicago suburbs, exurbs, 
and beyond. This population dispersion has negatively affected transit rider-
ship, mainly in the central city. CTA lost 35 percent of its ridership, Metra rid-
ership grew by 20 percent, and Pace ridership held steady between 1985 and 
1997 (Table 3). 
Operating subsidies were fairly stable in real terms across all three 
Chicago transit operators between 1985 and 1997, making a supply-side expla-
nation for observed differences in ridership trends among them unlikely as a 
major contributing factor. It appears that CTA lost ridership as a result of 
decreasing demand for transit within the City, a direct result perhaps of signif-
icant population losses. Pace was unable to capitalize on CTA losses due to dif-
ficult market conditions for suburb-to-suburb travel. Metra experienced mod-
est ridership gains while CTA lost more than one-third of its customers. Metra's 
unit operating subsidies have declined in real terms, an unusual occurrence in 
the contemporary U.S. transit industry (Pickrell 1983). 
Dueker et al. ( 1998) demonstrate that parking management in the CBDs 
of large metropolitan regions is related to the quality of transit service provid-
ed (Figure l ). They define an index of transit service quality as a function of: 
• percentage of commute trips made by transit, 
• percentage of the population residing within ¼ mile (walking distance) of 
transit, and 
• annual transit revenue hours of service per capita. 
Dueker et al. ( 1998) identify five key types of parking management 
strategies: 
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Transit Ridership and Operating Subsidies in the Chicago Areaa 
Year 
1985 1988 1991 1994 1997 
Annual ridership (millions) 
CTA 643.8 573.7 529.4 448.2 418.8 
Metra 61.8 67.0 69.0 72.0 74.5 
Pace 38.4 36.7 40.5 38.6 39.3 
Total 744.0 677.4 638.9 558.8 532.6 
Operating subsidies ($millions) 
CTA 418.8 404.3 422.4 395.5 377.2 
Metra 153.9 163.8 163.4 161.0 166.1 
Pace 61.4 64.5 62.7 67.3 67.3 
Total 634.1 632.6 648.5 623.8 610.6 
Average subsidy/rider ($) ~ s:: 
CTA 0.65 0.70 0.80 0.88 0.90 ~ 
Metra 2.49 2.44 2.37 2.24 2.23 s:::i 
-Pace 1.60 1.76 1.55 1.74 1.71 ~ 
Average 0.85 0.93 1.02 1.12 1.15 ~ g; 
~ (") 
=- ~ ~ s::i 
~ a All financials are measured in constant 1997 dollars. ::s ~ C 
.!'J Source: RTA (1998). '"'r is-I\..) 
-
C) o· C) 
C) ::s 
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1. Parking maximums are imposed in the CBD. 
2. A parking tax of more than IO percent is levied. 
3. Maximum hourly parking meter rates are higher than the sample average of 
$1.18 per hour. 
4. Stand-alone parking garages are not unconditionally allowed in the CBD. 
5. Residential parking permit programs are actively in place. 
The City of Chicago employs all of these parking management programs 
except the first one (Figure 1 ). This article provides a detailed exploration of 
the relationship between parking management and transit service, using com-
muter rail in Chicago as a case example. 
Parking Management 
Lee (1994) reviewed pricing strategies for RTA, including parking pric-
ing, congestion pricing, vehicle miles of travel (VMT) or emissions fees, and 
increased fuel taxes. He concluded that parking pricing strategies are prefer-
able in Chicago because: 
• peak-period travel is easier to target, 
• mode choice changes are more likely to occur, 
• administrative and technological costs are likely to be lower, 
10 
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Figure 1. Parking management by transit service 
Source: Dueker, Strathman, and Bianco (1998). 
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• fiscal impacts are likely to be less regressive, and 
• political acceptability is likely to be higher. 
Market Shares (1995) surveyed a stratified sample of 1,000 employers 
with 100 employees or more in the Chicago area on the availability of free 
employee parking (Table 4). Chicago CBD employers were easy to distinguish 
from other employers on every count. Other Chicago employers were easily 
distinguishable on most counts, but were much more like suburban employers 
than Chicago CBD employers overall. Employers in suburban Cook County 
could not be distinguished from employers in the collar counties on any count. 
Tobie 4 
Employee Parking Provisions and Transit Use in the Chicago Area 
Chicago CBD Other Chicago Other Cook Collar Coulllies 
1990 census transit mode split 55% 19% 4% 2% 
Industry 
Manufacturing 12% 36% 35% 34% 
Distribution 11% 19% 27% 29% 
Services 77% 42% 36% 36% 
Employees who park free 
All 6% 79% 97% 94% 
Some 29% 5% 1% 1% 
None 65% 15% 2% 5% 
Employer access to free parking 
Company owned 30% 80% 74% 75% 
Included in property lease 32% 17% 25% 25% 
Separate parking lease 38% 3% 1% 0% 
Median parking cost $160 $75 $28 $24 
Parking cost estimates 
Don't know 8% 61% 68% 75% 
Free or minimal cost 1% 14% 22% 14% 
Cost estimate provided 91% 25% 10% 11% 
Source: Market Shares ( 1995). 
Most employees in the Chicago CBD were required to pay for their own 
parking, at a median cost of $160 per month. It is not very hard to see why 55 
percent of Chicago CBD employees chose public transit over driving alone to 
work. Few employers had any idea how much parking might cost them out in 
the suburbs, and even fewer employees were required to pay for their own park-
ing there. 
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K. T. Analytics ( 1995) developed a generic handbook on implementing 
parking management strategies for RTA. The handbook discusses each of the 
following strategies in terms of planning, staffing, administration, facilities, 
and evaluation: 
• Supply strategies 
-Preferential parking for carpools and vanpools 
-Peripheral parking with shuttle bus connecting service 
-On-street parking restrictions 
-Reducing minimum parking requirements 
-Instituting parking maximums 
-Areawide parking caps 
• Pricing strategies 
-Vehicle occupancy price breaks 
-Time-based pricing policies 
-Parking taxes 
-Elimination of employee parking subsidies 
-On-street parking meters 
The City of Chicago requires a rather nominal 0.1 parking spaces per 
1,000 square feet of new office space, imposes a $25/month parking tax, oper-
ates 7,000 parking meters, but owns only 472 of 83,887 other parking spaces 
available in the CBD. The City controls residential parking in high-demand 
areas through permit programs. More than 345 city blocks, mainly located near 
Lake Michigan on the north side of town, each have their own separate permit 
program. Suburban Chicago communities typically rely on traditional methods 
of requiring a surfeit of parking for all new developments in order to reduce or 
eliminate the incidence of spillover parking. 
Commuter Rail 
Metra has done well in recent years, but things have not always been so 
rosy for Chicago's commuter rail service provider. In the early 1980s, Metra 
experienced serious ridership declines similar to those suffered by CTA in the 
1990s. Between 1979 and 1983, average weekday passenger boardings on 
Metra fell from 271,455 to 203,971-a 25 percent decline in four years. A mar-
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ket research study undertaken by Metra in 1985 identified lack of parking at 
suburban rail stations as the single largest factor contributing to observed rid-
ership losses (Parking Implementation Committee [PIC] 1995). 
As a result of this study, Metra formed a standing PIC, and charged it with 
planning a major expansion of parking opportunities for Metra customers at 
commuter rail stations throughout the system. Between 1988 and 1995, the PI C 
completed 139 parking projects, added 17,267 new spaces, and improved 7,005 
existing spaces for a total of 24,272 new or improved parking spaces. Parking 
capacity at Metra stations grew from 54,121 in 1986 to 68,301 in 1994, an 
increase of 14,180, or 26 percent (Table 5). The net gain in parking capacity 
was slightly less than the total of new spaces added, mainly due to attrition. 
Parking management at light rail stations has been studied (Dickens 1991 ), but 
not at commuter rail stations. 
Observed Metra station parking use increased from 46,997 in 1986 to 
58,882 in 1994, an increase of 11,885. This 25 percent increase in station park-
Table 5 
Commuter Rail Ridership, Parking Capacity, and Observed Use 
Distance to CBD 
0-10 10-20 20-30 30+ System 
Weekday boardings (AM peak inbound) 
1986 6,250 40,574 42,000 9,800 98,624 
1994 7,938 44,226 46,494 14,742 113,399 
Change 1986-94 1,688 3,652 4,494 4,942 14,775 
Change 1986-94 27% 9% 11% 50% 15% 
Station parking capacity 
1986 2,918 20,676 22,591 7,936 54,121 
1994 3,824 24,047 28,134 12,296 68,301 
Change 1986-94 906 3,371 5,543 4,360 14,180 
Change 1986-94 31% 16% 25% 55% 26% 
Station parking use (observed) 
1986 2,493 17,937 20,029 6,538 46,997 
1994 3,079 19,647 25,631 10,525 58,882 
Change 1986-94 586 1,710 5,602 3,987 11,885 
Change 1986-94 24% 10% 28% 61% 25% 
Average parking occupancy (percent) 
1986 85% 87% 89% 82% 87% 
1994 81% 82% 91% 86% 86% 
Source: Metra (unpublished data). 
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ing use, while matching the net increase in parking capacity almost exactly, 
greatly exceeded the 15 percent increase in Metra ridership observed during 
the same time period. This suggests that more people were driving to Metra rail 
stations rather than walking or taking transit, with potentially serious air qual-
ity implications. 
Station Access and Air Quality 
Access to Metra rail stations is identified through customer surveys con-
ducted on a rotating basis to ensure that access data for no station are older than 
about five years, with an average of about two years. For the Metra system as 
a whole,just over half (55%) of all inbound AM peak commuters drive alone to 
their preferred rail station. Driving alone increases in significance, walking 
decreases rapidly, and all other station access modes are relatively insensitive 
to distance from the Chicago CBD (Table 6). 
Tobie 6 
Commuter Rail Station Access and Predicted Parking Use 
Distance to CBD 
0-10 10-20 20-30 30+ System 
Mode of station access (percent) 
Drove alone 25% 43% 61% 71% 55% 
Walked 59% 34% 12% 6% 21% 
Dropped off 10% 13% 14% 14% 13% 
Carpool 3% 5% 6% 6% 6% 
Took bus 2% 4% 5% 2% 4% 
Other 1% 1% 1% 1% 1% 
Station parking use (predicted) 
1986 1,681 18,380 26,964 7,232 54,703 
1994 2,135 20,034 29,849 10,880 62,898 
Change 1986-94 454 1,654 2,885 3,648 8,195 
Change 1986-94 27% 9% 11% 50% 15% 
Station parking use (predicted - observed) 
1986 (812) 443 6,935 694 7,706 
1994 (944) 387 4,218 355 4,016 
Change 1986-94 (132) (56) (2,717) (339) (3,690) 
Change 1986-94 16% -13% -39% -49% -48% 
Source: Metra (unpublished data). 
Vol. 3, No. 2, 2000 
I IO Journal of Public Transportation 
A commuter who normally drives alone to work who instead drives to a 
rail station and then commutes the old-fashioned way, on a train, will reduce 
the quantity of air pollution he or she puts into the air. However, a commuter 
who normally walks to a rail station who instead drives there will increase the 
quantity of air pollution he or she produces. Thus, depending on their prior 
mode of access, Metra commuters could be treated as either air polluters or 
clean air contributors (Marchwinski and Fittante 1993). 
Meridian ( 1994) surveyed Metra riders and found, much to their aston-
ishment, that there were virtually no cases of individuals switching from walk-
ing to driving alone to access Metra rail stations. Metra ridership increased 
most rapidly at stations less than 10 miles and more than 30 miles from the 
Chicago CBD (Table 5). These results strongly suggest that out-migration can-
not explain higher than expected increases in station parking use. Out-migra-
tion in this context includes both those who move farther away from the CBD 
and use Metra rail stations farther out, as well as those who travel farther to 
reach Metra rail stations, whether or not they move farther away from the CBD. 
Given mode of access data, it is possible to predict parking use at Metra 
stations by Metra commuters (Ferguson 2000). Predicted parking use should be 
identical to, or at least roughly comparable with, actual observed use. This is 
only true, however, if ( 1) all Metra users who drive to Metra stations park in 
Metra parking lots, and (2) no one who does not use Metra chooses to park 
there. These conditions are not met. It appears instead that Metra parking use 
less than 10 miles from the CBD includes a significant portion of non-Metra 
users, while farther out, there are more Metra users who drive to Metra stations 
than there are Metra parking spaces being filled by anyone. In fact, at stations 
20 to 30 miles from the CBD, there are more Metra drivers than there are Metra 
parking spaces, including even those spaces that are not occupied during the 
peak period (Table 6). 
Metra charges an average of about $1 per day to park in Metra parking lots 
(Table 7). Most Metra parking lots within 10 miles of the CBD are free, by 
prior agreement with the City of Chicago. Some Metra parking lots, by agree-
ment with local authorities or private owners, limit access to residents only, or 
offer lower parking fees to residents. These discriminatory practices are dis-
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Table 7 
Commuter Rail Parking Pricing 
Distance to CBD 
0-10 10-20 20-30 30+ System 
Pricing policy (percent of parking lots) 
Free 75% 32% 2% 19% 27% 
Resident only 0% 3% 6% 3% 3% 
Uniform pricing 22% 52% 77% 78% 59% 
Discriminatory pricing 3% 13% 15% 1% 11% 
Average equivalent daily parking price 
Resident only n/a $0.55 $0.76 $0.90 $0.69 
Uniform pricing $1.07 $1.06 $1.07 $0.96 $1.00 
Discriminatory-residents $0.48 $0.63 $0.75 $0.48 $0.65 
Discriminatory-nonresidents $0.95 $1.07 $1.15 $0.71 $1.06 
Permit required in order to park 4% 33% 30% 19% 24% 
Source: Metra (unpublished data). 
couraged by Metra to the greatest extent possible for pragmatic reasons. 
Within 10 miles of the CBD, fully 75 percent of Metra parking lots are 
available free of charge to the public. It is no surprise to discover that non-
Metra users may choose to park in unrestricted Metra parking lots from time to 
time, particularly when one considers the relative cost of non-Metra parking in 
the City of Chicago. More than 10 miles from the CBD, parking spaces other 
than those at Metra rail stations are the ones that are most likely to be provid-
ed free of charge (Table 4). It is again no surprise to find that some Metra rid-
ers may prefer not to pay a buck for parking, even if it means enduring the not 
inconsiderable inconvenience of walking a bit further out of one's way in order 
to get from that nominally free parking space to the main station entrance. 
In their defense, Metra 's parking program seems to have significantly 
reduced the number of Metra users who choose to park off-site at suburban 
commuter rail stations. The net difference between the number of people who 
claim to drive and park near Metra stations and the number of Metra parking 
spaces occupied during peak-travel periods has fallen from 7,706 in 1986 to 
4,016 in 1994, a 48 percent decrease (Table 6). Metra may not have eliminated 
spillover parking from its suburban station areas entirely, but a significant dent 
in the problem has been made. 
The observed difference between Metra ridership and parking trends is 
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best explained, not as the result of changes in mode of station access, but rather 
in terms of the location chosen to park one's car once one is within the imme-
diate vicinity of the station. Ferguson ( 1999) demonstrates that the price elas-
ticity of demand for off-site parking is four to five times as great as that for 
alternative modes of travel with respect to on-site parking prices. This implies 
that parking location is much more elastic than mode of travel as a variable fac-
tor in travel decisions, especially those related to commuting. Solo drivers in 
Atlanta park off-site to save $1 to $2 per day in parking charges, rather than 
switching to alternative modes. The same phenomenon would seem to apply in 
the case of auto access to commuter rail stations in the Chicago area. 
Reverse Commuting and Social Equity 
About 90 percent of Metra ridership occurs during peak weekday travel 
periods, and is not bidirectional. Most Metra riders get up in the morning, catch 
the train out in the suburbs, head into the city, get off at 1 of the 11 terminals 
scattered around the Chicago CBD, walk to work, and later head back to the 
suburbs at the end of another working day. This classic commuting pattern is 
not just a relic of a bygone era, but the actual demand profile for almost 90 per-
cent of Metra 's commuter rail patrons today. 
A small percentage of Metra's ridership base is composed of reverse com-
muters, people who live either in or near the City of Chicago, and who travel 
outward from the CBD in the morning to reach their suburban jobs, returning 
inbound in the evening to their urban dwellings. Reverse commuting was a hot 
topic of debate in the early 1990s (Farkas 1992). Proussaloglou and Koppelman 
(1989) developed an attitudinal approach to market research specific to com-
muter rail service, using Metra as an example. Total Research ( 1991) applied this 
technique to a sample drawn from Metra's reverse commuters. 
Reverse commuters were asked to rate nine key Metra service attributes 
in terms of (1) its importance to them as a consumer, and (2) Metra's perfor-
mance as a service provider in that regard (Figure 2). Speed was determined to 
be the median service attribute of Metra rail service. Relative to speed, there 
were four service attributes whose performance exceeded consumer expecta-
tions, and four whose performance lagged expectations. Staff courtesy 
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Figure 2. Key service attributes of commuter rail for reverse commuters 
Source: Total Research (1991). 
received the highest rating of any Metra service attribute on performance, but 
was rated second lowest in terms of importance to the consumer. Schedule fre-
quency ranked the highest in terms of importance to the consumer, but got the 
third lowest rating in actual performance. 
Availability of auto parking at Metra stations scored the lowest in terms of 
both its importance to the consumer and Metra's actual performance vis-a-vis 
reverse commuting. Almost half (44%) of all Metra reverse commuters board 
the train at one of the downtown terminals, which have no parking at all. 
Another third (36%) board the train within 10 miles of the CBD, where park-
ing availability is minimal and auto access to Metra stations is quite low as well 
(Table 6). Given the fiscal realities of the situation (Tables I, 2, and 3), neither 
reducing Metra fares nor increasing the frequency or convenience of schedules 
for reverse commuters was feasible at that time. However, the convenience of 
getting from Metra stations to one's final work destination seemed like an 
addressable issue, without too much added cost or disruption to existing ser-
vice, even if it was rated only slightly below par (Figure 2). 
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The TMA of Lake-Cook proposed a shuttle service linking a new com-
muter rail station on the Metra-Milwaukee District North Line with almost 
30,000 employees located within 0.5 mile on either side of Lake-Cook Road 
in a corridor slightly more than 5 miles long (Fish, Dock, and Baltutis 1995). 
A survey of employees in the Deerfield-Northbrook area revealed that 25 per-
cent lived within the general confines of the commuter rail corridor, and might 
potentially use Metra in order to get to work. Although 60 percent of the pop-
ulation to be served by the proposed shuttle were reverse commuters, the pro-
ject was termed a "suburb-to-suburb" demonstration. Significant pedestrian 
improvements linking Metra to employers within a 0.5 mile radius of the rail 
station were included in this project. 
Reverse commuting and social equity figure into the parking management 
equation in two different ways. Every dollar spent on parking for suburban 
commuters is a dollar that cannot be spent on commuter rail operations. 
Parking is far more important for station access in the distant suburbs than it is 
for reverse commuters, especially those whose trips begin in the City of 
Chicago itself. Although this conflict may be more apparent than real in eco-
nomic terms, it can be quite important politically, and should not be discount-
ed entirely as a result. 
Land Use and Urban Form 
Higher than expected increases in parking lot utilization at Metra rail sta-
tions appear to be the result of changes in parking location rather than mode of 
station access. This suggests that spillover parking has fallen without negative-
ly affecting regional air quality. Auto access to Metra increases with distance 
to the CBD. This means that Metra users will become more reliant on automo-
biles in the future, given current trends in urban development. Auto access to 
commuter rail must necessarily increase as the population of northeastern 
Illinois continues its outward migration within the ever-expanding confines of 
the greater Chicago metropolitan region. 
The only realistic alternative is for land use around exurban Metra com-
muter rail stations to change as well (Cervero 1995; Cervera and Landis 1993). 
Metra, working in conjunction with NIPC, has developed a set of policy guide-
lines for use by local communities in planning for development around com-
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muter rail stations in order to encourage increased use of commuter rail, and 
promote commuter rail station access by modes of transportation other than the 
single occupant automobile (NIPC 1996). 
Metra and NIPC have identified six typical station area land-use patterns 
for use in illustrating the basic principles of pedestrian-friendly urban design. 
These include one urban pattern (typical of the City of Chicago), three subur-
ban patterns (typical of fully developed inner suburbs), and two exurban pat-
terns (typical of outlying areas in the midst of the earliest throes of urban devel-
opment). (See Table 8.) 
These prototypical land-use patterns illustrate the importance of conve-
nient retail and services and the contribution of parking to station area devel-
opment. In addition, these land-use prototypes suggest the urgent necessity of 
mixing land uses in order to achieve the desired result. All six patterns include 
at least one element of every major land-use category within a radius of 1 mile, 
the ancient standard of what used to constitute a comfortable walking distance. 
In rank order, the convenience retail services most desired by Chicago 
commuter rail users include: dry cleaners, restaurants, automatic 
tellers, grocers, coffee stands, newsstands, banks, gas stations, fast 
food restaurants, drug stores, convenience stores, video stores, card 
and gift shops, auto repair shops, hardware stores, barbers and beauty 
shops, bakeries and donut shops, day care centers, florists, and last 
and probably least, book stores (Camiros 1996). Of these convenience 
services, only child care has been studied in conjunction with com-
muter rail previously (Pansing et al. 1992). 
Metra developed a shared parking program beginning in 1992. The program 
was designed to provide additional parking in station areas where supply is limited 
and additions would be cost prohibitive, and promote joint marketing of Metra com-
muter rail service in conjunction with participating organizations. Almost 3,000 
shared spaces were added to the Metra system between 1992 and 1995 (Table 9), 
roughly in proportion to preexisting parking capacity and utilization (Table 5). 
Commercial joint parking partners covered a wide range of activities from race 
tracks and shopping centers to gas stations, body shops, and beauty salons. Most of 
the fraternal organizations were churches of various denominations. 
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Landuse Guidelines for Communities In Commuter Rail Station Areas 
Office and 
Suburban CBDs Shopping High-Density Outside Suburban Along Highway Undeveloped or 
Complexes Urban Areas CBDs Right-of Way Developing Areas 
Convenience retail and services (all< 2 blocks) 
Adjacent to station Yes Yes Yes Yes Yes Yes 
With short-tenn parking No No No Yes Yes Yes 
Access (all< 2 blocks) 
Commuter parking lots No High capacity Limited High capacity Yes Expandable 
Shared-parking facilities Yes No No No Yes No 
Parking structures Yes Yes No Yes No No 
Bus/taxi/kiss-and-ride facilities Yes Yes Yes Yes Yes Yes 
Residential 
Multi-family (high rise) < 4 blocks < 6 blocks <4 blocks 
Multi-family (high density) < 4 blocks < 6 blocks < 4 blocks < 4 blocks <4 blocks 
Single family (medium density) < 6 blocks > 6 blocks < 6 blocks <4 blocks <6 blocks <4 blocks 
Single family (low density) > 6 blocks >6 blocks < 6 blocks 
Commercial ~ Retail shopping facilities < 4 blocks < 4 blocks < 4 blocks < 6 blocks < 4 blocks <4 blocks s::: 
Commercial office buildings < 4 blocks < 4 blocks <4 blocks <4 blocks <4 blocks < 4 blocks ~ 
Hotels and convention centers < 4 blocks I::) 
-Entertainment complexes <4 blocks < 6 blocks < 6 blocks ~ Industrial "'ti 
Light industry > 6 blocks < 6 blocks < 6 blocks > 6 blocks <6 blocks < 6 blocks s::: 
Research and technology centers >6 blocks < 6 blocks < 6 blocks < 6 blocks g; ~ (") 
:- Manufacturing > 6 blocks < 6 blocks > 6 blocks < 6 blocks ~ 
~~ Warehousing < 6 blocks > 6 blocks s::s 
Institutional ::: ~ ~ Local administrative centers < 4 blocks <4 blocks <4 blocks C 
!'-I Schools and churches <6 blocks > 6 blocks < 6 blocks < 6 blocks ""I iS ......, Parks and recreational facilities < 6 blocks > 6 blocks <4 blocks <6 blocks < 4 blocks s· C C 
C Source: NIPC (1996) ::: 
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Table9 
Commuter Rall Shared Parking 
Joint users (number of lots) 
Commercial 
Fraternal 
Other 
Total shared parking lots 
Total shared parking spaces 
Average parking spaces/lot 
Source: PIC (1995). 
0-10 
2 
2 
2 
6 
383 
64 
Distance to CBD 
10-20 20-30 30+ 
5 
lO 
2 
17 
887 
52 
16 
3 
3 
22 
l,l ll 
51 
l 
l 
3 
5 
427 
85 
117 
System 
24 
15 
IO 
50 
2,808 
56 
Parking may be a major element in the transportation system, but it is also 
an important form of land use. In fact, surface parking often covers far more 
land than the "other" land uses it is intended to serve. Where automobile access 
is critical to success, as seems to be the case for suburban commuter rail sta-
tions, the demand for parking and associated pricing policies cannot be sepa-
rated from an overall view of the complex integrative function that it serves. 
Spillover parking may be desirable where shared parking opportunities exist, 
but is undesirable where adjacent land uses will be adversely affected. 
Commuter rail parking is best understood in the context of both transportation 
and land-use planning and development as a result. 
Conclusions 
Parking in and around Metra's commuter rail stations is sensitive to 
changes in parking supply and pricing policies. Mode of access to Metra com-
muter rail stations is far less sensitive to parking pricing than it is to distance 
from the CBD, this being a reasonable proxy for distance to the station, itself a 
function of density of development and urban form. The implications of these 
findings from a policy perspective can be summarized as follows: 
• Restricted parking in and around commuter rail stations must inevitably lead 
to lower commuter rail ridership, unless: 
-significant improvements in station access via other modes can be provided; 
-shared parking is made available; and/or 
-spillover parking is tolerated. 
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• Higher parking prices at commuter rail stations must inevitably lead to 
increased spillover parking, unless: 
-station access via other modes is improved; 
-station parking amenities are improved (relevant examples might include 
covered parking, convenience retail, and/or enhanced security protection); 
and/or 
-prices at adjacent parking facilities increase in tandem with station parking 
pnces. 
• Commuter rail stations experience peak-parking demands during extremely 
well-defined time periods-namely, weekdays during normal working 
hours-plus a generous allowance on either side for time spent commuting. 
This creates an excellent opportunity for shared parking, under appropriate 
conditions: 
-Fraternal organizations, such as religious institutions, exhibit the opposite 
demand profile, with parking required mainly during the evening and on 
weekends. 
-Commercial establishments may benefit from market opportunities generat-
ed by shared parking with commuter rail stations and their patrons. 
-Local government enterprises, such as recreational facilities, may also bene-
fit from shared parking with commuter rail stations. 
Metra should be applauded for its efforts to recognize the complex prob-
lems associated with commuter rail station access and associated parking facil-
ities. Other transit service providers struggling with similar problems, especial-
ly along new light or commuter rail lines, may benefit from this example of 
what to do, and what not to do. 
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